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DISCLAIMER PAGE 


Recovery plans delineate reasonable actions that are believed to be 
required to recover and protect listed species. Plans are published by the U.S. 
Fish and Wildlife Service, sometimes prepared with the assistance of recovery 
teams, contractors, State agencies, and others. Objectives will be attained and any 
necessary funds made available subject to budgetary and other constraints 
affecting the parties involved, as well as the need to address other priorities. 
Costs indicated for task implementation and time for achievement of recovery are 
only estimates and subject to change. Recovery plans do not necessarily represent 
the views nor the official positions or approval of any individuals or agencies 
involved in the plan formulation, other than the U.S. Fish and Wildlife Service. 
They represent the official position of the U.S. Fish and Wildlife Service only 
after they have been signed by the Regional Director or Director as approved. 
Approved recovery plans are subject to modification as dictated by new findings, 
changes in species status, and the completion of recovery tasks. 


Literature Citation: U.S. Fish and Wildlife Service. 1998. Kauri II: Addendum 
to the Recovery Plan for the Kauai Plant Custer. U.S. Fish and Wildlife Service, 


Portland, OR. 84+ pp. 
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EXECUTIVE SUMMARY 


Current Species Status: This document serves as an addendum to the Recovery 
Plan for the Kauai Plant Cluster published by the U.S. Fish and Wildlife Service 


in July 1995. This addendum covers 20 plant taxa, 18 of which are listed as 
endangered and 2 as threatened (Cyanea recta and Myrsine linearifolia), with 
numbers of known remaining individuz!s as follows (number of populations, 
number of individuals): Alsinidendron lychnoides (kuawawaenohu) (4, 50-100), 
Alsinidendron viscosum (no common name (NCN)) (4, 100), Cyanea recta (haha) 
(7, 1,000-1,500), Cyanea remyi (haha) (5, 500), Cyrtandra cyaneoides (mapele) 
(5,350-400), Delissea rivularis (oha) (3, 35-40), Hibiscadelphus woodii (hau 
kuahiwi) (1,4), Hibiscus waimeae ssp. hannerae (koki o keokeo) (2, 75-125), 
Kokia kauaiensis (kokio) (6, 105-150), Labordia tinifolia var. wahiawaensis 
(kamakahala) (1, 20-30), Myrsine linearifolia (kolea) (8, 1,000-1,500), 
Phyllostegia knudsenii (NCN) (1, 3), Phyllostegia wawrana (NCN) (3, 45-55), 
Pritchardia napaliensis (loulu) (3, fewer than 90), Pritchardia viscosa (loulu) (1, 
4), Schiedea helleri (NCN) (3, 43-53), Schiedea kauaiensis (NCN) (2,15), 
Schiedea membranacea (NCN) (6, 200-250), Schiedea stellarioides (laulihilihi) 
(1, 500-1,000), Viola kauaiensis ver. wahiawaensis (nani waialeale) (1, fewer than 
100). All of these taxa are endemic to the island of Kauai, Hawaiian Islands. 


Habitat Requirements and Limiting Factors: The 20 taxa included in this plan 
grow mostly in the northern and northwestern portions of Kauai, and grow in a 
variety of vegetation communities (shrublands, forests, and mixed communities), 
elevational zones (lowland to montane), and moisture regimes (dry to wet). Only 
one species, Pritchardia napaliensis, is found in lowland dry communities. These 
plants and their habitats have been variously affected or are currently threatened 
by one or more of the following: competition for space, light, water, and nutrients 
by introduced vegetation; habitat degradation by feral or domestic animals (black- 
tail deer, goats and pigs); erosion of substrate produced by hurricane, weathering, 
human- or animal-caused disturbance and predation by animals (deer, goats, rats, 
and slugs). In addition, due to the small number of existing individuals and their 
very narrow distributions, these taxa and most of their populations are subject to 
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an increased likelihood of extinction or reduced reproductive vigor from random, 
naturally occurring events. 


R Obiectives: Delist all taxa. Interim, downlisting. and delisti 
objectives are provided. Recovery of the Kauai II plant cluster taxa should be 
pursued via the establishment of management units in order to make the ost 
efficient use of available resources in an effort to conserve not only these taxa, but 
their habitats as well. 


R Criteria: 


Interim Objectives: 

The interim objective is to stabilize all existing populations of the Kauai II taxa. 
To be considered stable, each taxon must be managed to control threats (e.g., 
fenced) and be represented in an ex situ (such as a nursery or arboretum) 
collection. In addition, a minimum total of three populations of each taxon should 
be documented on Kauai, where they now occur or occurred historically. Each of 
these populations must be naturally reproducing and increasing in number, with a 
minimum of 25 mature individuals per population for long-lived perennials 
(Hibiscadelphus woodii, Hibiscus waimeae ssp. hannerae, Kokia kauaiensis, 
Labordia tinifolia var. wahiawaensis, Myrsine linearifolia, Pritchardia 
napaliensis, Pritchardia viscosa) and a minimum of 50 mature individuals per 
population for short-lived perennials (Alsinidendron lychnoides, Alsinidendron 
viscosum, Cyanea recta, Cyanea remyi, Cyrtandra cyaneoides, Delissea rivularis, 
Phyllostegia knudsenii, Phyllostegia wawram, Schiedea helleri, Schiedea 
kauaiensis, Schiedea membranacea, Schiedea stellarioides, Viola kauaiensis var. 
wahiawaensis). 


For downlisting, a total of five to seven populations of each taxon should be 
documented on Kauai where they now occur or occurred historically. Each of 
these populations must be naturelly reproducing, stable or increasing in number, 
and secure from threats, with a minimum of 100 mature individuals per 
population for long-lived perennials and a minimum of 300 mature individuals per 
population for short-lived perennials. Each population should persist at this level 
for a minimum of 5 consecutive years before downlisting is considered. 
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For delisting, a total of 8 to 10 populations of each taxon should be documented 
on Kauai where they now occur or occurred historically. Each of these 
populations must be naturally reproducing, stable or increasing in number, and 
secure from threats, with a minimum of 100 mature individuals per population for 
long-lived perennials and a minimum of 300 mature individuals per population for 
short-lived perennials. Each population should persist at this level for a minimum 
of 5 consecutive years. 


Actions Needed: 


Protect current populations, control threats and monitor. 
Expand current populations. 

Conduct research essential to conservation of the species. 
Establish new populations as needed to reach recovery objectives. 
Validate and revise recovery criteria. 

Devise and implement a public education program. 


YP FPP = 


































































































Total Estimated Cost of Recovery ($ 1,000's) * For the Kauai and Kauai I! Plant Clusters 
Year | Need! | Need2 | Need3 | Need4 | NeedS | Need6 | Total | 
1998] 76.0| 760.0) 0.0} 0.0} 0.0} 0.0} 834.0) 
1999] 340.5; 1,225.0) 765.0) 150.0) 0.0} 10.0} 2,490.5} 
2000} 1,283. 1,225.0 765.0} 150.0) 0.0} 10.0} 3,433.0} 
2001} 1,383.2] 1,636.1 797.0| (50.0) 0.0] 10 3,976.3} 
2002} 1,411.5} 1,886.1] 1,210.1 231.0} 0.0} 154] 4,754.1] 
2003} 1,905.4] 1,886.1; 1,210.1 231.0} 0.0} 15.4] 5,248.0) 
2004} 1,806.3) 1,411. 1,107.3 $1.0} 0.0] $4) 4,411.9) 
2005} 1,603.3} 1,411.9} 1,107.3 $1.0) 0.0} $4] 4,208.9) 
2006] 1,560.6] 1,411.9} 1,107.3 $1.0} 0.0] $4) 4,166.2 
2007} 1,461.5} 1,218.5] 1,040.7 0.0} 0.0} 0.0} 3,720.7 
2008} 1,422.6 0.0} 1,040.7 0.0} 0.0] 0.0} 24633 
2009} 1,400.5 0.0} 429.9) 0.0} 0.0} 0.0} 1,830.4 
2010 947.5 0.0} 429.9) 0.9] 0.0} 0.0} 1,377.4 
2011 864.2 0.0} 429.9) n.0} 0.0] 0.0} 1,294.1 
2012 864.2 0.0} 118.5 0.0] 0.0} 0.0} 982.7 
2013 633.1 0.0] 118.5 0.0) 0.0} 0.0} 751.6 
2014] 604.2 0.0) _—*118.5 0.0) oo} 0} 722.7) 
2015 604.0] 00} 1185 0.0; 1844) 0.0} 906.9) 
2016 604.0} 0.0} 118.5 0.0} 1844) 0.0} 906.9) 
2017 604.0} 0.0} 118.5 0.0} 245.9) 0.0} 9684) 
2018 604.0} 0.0} 118.5 0.0} 61.5] 0.0] 784.0) 
2019 604.0} 0.0} 118.5 0.0] 0. eo, 722.5) 
TOTAL | 22,587.6| 14,072.5| 12,3882] 1,155.0} 676.2 77.0] 0,956.5] 

















*Recovery costs for the taxa in this addendum are based on * ratio of 20/37 from 
the original estimates of the Recovery Plan for the Kauai Plant Cluster. Original 
cost estimates were provided by cooperators currently implemen‘ ing similar 
actions. Some costs are yet to be determined. 


Date of Recovery: To be determined once more is known about the biology and 
population dynamics of the Kauai II Plant Cluster. 
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INTRODUCTION 


1 Brief Overview 

Much of this section was taken directly from the listing packages covering 
these taxa (USFWS 1996, 1996a), with minor modifications by the authors based 
on current status information. 

This addendum to the Recovery Plan for the Kauai Plent Cluster 
(Recovery Plan) covers 20 plant taxa thet were added to the Federal list of 
endangered and threatened species in October of 1996 (61 FR 53070- 
53089)(Kauai I] Plant Cluster). The plants listed as endangered are Alsinidendron 
lychnoides (kuawawaenohu), Alsinidendron viscosum (no common name (NCN)), 
Cyanea remryi (haha), Cyrtandra cyaneoides (mapele), Delissea rivularis (oha), 
Hibiscadelphus woodii (hau kuahiwi), Hibiscus waimeae ssp. hannerae (koki 0 
keokeo), Kokia kauaiersis (kokio), Labordia tinifolia var. wahiawaensis 
(kamakahala), Phyllostezia knudsenii (NCN), Phyllostegia wawrana (NCN), 
Pritchardia napaliensis (ioulu), Pritchardia viscosa (loulu), Schiedea helleri 
(NCN), Schiedea kauaiensi: (NCN), Schiedea membranacea (NCN), Schiedea 
stellarioides (laulihilihi), anc Viola kauaiensis var. wahiawaensis (nani 
waialeale). The U.S. Fish and Wildlife Service also determined threatened status 
for two plants, Cyanea recta (haha) and Myrsine linearifolia (kolea). 

All of the 20 taxa are endemic to the island of Kauai. They are distributed 
mostly in the northern and northwestern portions of the island and grow in a 
variety of vegetation communities (shrublands, forests, and mixed communities), 
elevational zones (lowland to montane), and moisture regimes (dry to wet). Only 
one species, Pritchardia napaliensis, is fond in lowland dry communities. The 
20 plant taxa and their habitats have been variously affected and are threatened by 
one or more of the following: habitat degradation and predation by feral or 
domestic animals (rats, slugs, biack-tailed deer, goats and pigs); competition for 
space, light, water, and nutrients by naturalized, alien vegetation; habitat loss frum 
Because of the low numbers of individuals and their severely restricted 
distributions, populations of these taxa are subject to an increased likelihood of 
extinction from random naturally occurring events (USFWS 1996). 

The Introcuction section of this addendum has been constructed in a 
species-by-species format, allowing the reader to find all information about a 











particular species in one section. The aim of this effort is to produce a 
comprehensive analysis of the threats to these taxa as well as a species-by-species 
analysis of recovery actions needed for stabilization and recovery. As ecosystem 
management units are identified, multiple populations and species may be 
managed in a coordinated fashion in order to make recovery actions as efficient as 
possible. 

The Hawaiian Islands (Figure |), are located over 3,200 kilometers (2,000 
miles) from the nearest continent, making them the most isolated high islands on 
earth. This isolation has allowed the few plants and animals that arrived here to 
evolve into many varied and higtily endemic species. Many of these species have 
lost their defenses against threats such as mammalian predation and competition 
with aggressive, weedy plant species that are typical of mainland environments 
(USFWS 1996). 

The objective of this addendum is to provide a framework for the recovery 
of the Kauai II Plant Cluster so that their protection by the Endangered Species 
Act (ESA) is no longer n.cessary. This addendum summarizes available 
information about each taxon, reviews the threats posed to their continued 
existence, and lists management actions that are needed to remove these threats. 
Recovery of these taxa should be pursued via the establishment of management 
units in order to make the most efficient use of available resources in an effort to 
conserve not only these taxa but their habitats as well. 

Immediate actions necessary to prevent extinction of these taxa include 
fencing for exclusion of ungulates; alien plant control; protection from fire; 
population and plant community monitoring and management; ex situ 
propagation, and augmentation of populations, as appropriate. Long-term 
activities necessary for the perpetuation of these taxa in their natural habitats 
maintenance of fenced areas; long-term monitoring and management of 
populations and communities; and re-establishment of populations within the 
historic ranges of some taxa. Further research regarding current distribution, 
habitat requirements, and minimum viable population sizes is needed to facilitate 
appropriate manageme at decisions regarding the long-term perpetuation of each 
of these taxa. 














Appendix J contains line drawings of some of the species covered by this 
addendum. Appendix K contains illustrations of historic and current distributions, 
and Appendix L provides a summary of land ownership and management for the 
Kauai II Plant Cluster. 


2. General Description of Habitat 
See description of island of Kauai on page 5 of the Recovery Plan for the 


Kauai Plant Cluster and Figure 2. 

Most populations of the 20 taxa covered in this addendum are in lowland 
mesic or wet shrubland or forest communities. Table 1 summarizes the habitat 
types and associated plant species of the 20 taxa. Lowland dry forests lie between 
30 and 1,500 meters (100 and 4,900 feet) elevation and are characterized by an 
open or closed canopy up to 3 meters (10 feet) tall with little or no herbaceous 
layer developinent. These shrublands usually occur in habitats where forests 
cannot develop, such as on cliffs, ridges, and steep slopes. The annual rainfall of 
50 to 200 centimeters (20 to 80 inches) falls primarily during the winter months 
(USFWS 1996). Lowland mesic forest communities lie between 30 and 1,600 
meters (100 and 5,250 feet) elevation and are characterized by a 2 to 20 meters 
(6.5 to 65 fret) canopy and a diverse understory of shrubs, herbs, and ferns. The 
annual rainfall of 120 to 380 centimeters (45 to 150 inches) falls predominantly 
between October and March (USFWS 1996). Lowland mesic forests often grade 
into lowland wet forests that are typically found on the windward sides of islands 
or in sheltered leeward situations between 100 and 1,200 meters (330 and 3,940 
feet) elevation. The rainfall in this lowland wet community may exceed 500 
centimeters (200 inches) per year. These forests were once the predominant 
vegetation on Kauai but now exist only on steep rocky terrain or cliff faces. The 
substrate is generally well-drained soils that may support tree canopies up to 40 
meters (130 feet) in height (USFWS 1996). The habitat of 8 of the 19 taxa in this 
addendum extends to the higher elevation montane mesic or wet forests. 
Alsinidendron lychnoides, Delissea rivularis, and Schiedea helleri are the only 
above 910 meters (3,000 feet) elevation (USFWS 1996). The annual rainfall in 
montane communities may exceed 700 centimeters (280 oches) (USFWS 1996). 





















































Figure 1. Map of the Main Hawaiian Islands. 
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Figure 2. Map of the island of Kauai. 
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Kauai I] Plant Cluster Some Associated Native Species Some Associated Alien Species 
Pritchardia napaliensis Adetrosidercs polymorpha (chia) Kalanchoe pinnata (sir plant) 

Decranopeeris linearis (ubuhe) Exigeron harvinskianns 
Dicapyres sandwicensis (lame) (daisy flerbene) 

Pleomele sp. Pridtum guajeva (gusva) 
Paychotria sp. (kopiko) Cordytine fruticoss (ti) 

wigyzum (‘olapa), 
50-200 centimeters Ochrosia sp. (holei) 








Table |. Summary of Kauai Il Plant Chuster habitat types and associated plant taxa 












































Table |. Continued. 





















































Table | Continued 






















































Table |. Continued. 
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Mibucadelphas woods (hau 
huakrwi) 

Kokia kanaiensis (kokio) 

Scheedea steliarioudes 




















Table |. Continued 














Eighteen of the 20 taxa included in this addendum are located on State of 
Hawaii lands (including State parks, forest reserves, and natural area reserves). Land 
stewardship of current populations are included below (USFWS 1996). 





Table 2. Land stewards of current populations of the Kauai [i Plant Cluster taxa. Asterisk indicates 
associated comments. None of these taxa occur on Federal land. 


































































































Taxon Total Populations | Populations by Land Steward 
ne eee) | st | se | nar | wr | Prive | omnes 

Alsinidendron 4, (50-100) 

bychnoides 

Alsinidendron viscosum 4, (100) 

Cyanea recta 7, (1,000-1,500) 

Cyanea remyi 5, (S00) 

Cyrtandra cyanecides 5, (550-%,220) 

Delissea rivalaris 3, (35-40) 

Hibiscadelphus woodii 1,4) 

Hibiscadelphus 2, (75-125) 

waimeae sap. hannerae 

Kokia kauaiensis 6, (105-150) 

Labordia tinifolia ver 1, (20-30) 

wahiawaensis 

Myrsine linearifolia 8, (1,000-1,500) | / 

Phyllostegia knwdsenti 1,@) / 

Phyllostegia wawrana 3, (45-55) / 

Pritchardia napaliensis | 3,(fewerthan90) | / 

Pritchardia viscosa 1, (4) / 

Schiedea helleri | 3, (43-53) / 

Schiedea kauaiensis 2, (15) 

Schiedea membranacea 6, (200-250) / / 

Schiedea stellaricides 1, ($00-1,000) 

Viola kawaiensis ves. 1, (fewer than 100) / 

wahiawaensis 

Key: SL - State Land unspecified; SP - State Park; NAR - Natural Area Reserve, WP - Wilderness Preserve. 
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3. Overall Reasons for Decline and Current Threats 

A general discussion of threats to the native communities upon which the 
Kauai II Plant Cluster taxa depend is located in section C, beginning on page 9, of 
the Recovery Plan for the Kauai Plant Cluster. Threats specific to each taxon are 
detailed in the species accounts and summarized in Table 3. 





Table 3. Summary of threats to the Kauai I Plant Cluster taxa 





Alien Low Natural Human 
Soeci Speci Numt Di I 

Alsinidendron lychnoides P, Pl xX xX xX 
Alsinidendron viscosum G, P, P| xX xX (X) 
Cyanea recta G, P,R, P1,S X (X) 
Cyanea remyi G, P,R, PI, S xX xX 
Cyrtandra cyaneoides Pi, P,R X xX 
Delissea rivularis P, Pl,R xX xX 
Hibiscadelphus woodii G, P, Pl, B X X 
Hibiscus waimeae 
ssp. hannerae P, Pl xX x 
Kokia kauaiensis G, D, R, Pl X 
Labordia tinifolia 
var. wahiawaensis P, Pl x x xX 
Myrsine linearifolia G, P, Pl 
Phyllostegia knudsenii G, P, Pl x X 
Phyllostegia wawrana P, Pl x 
Pritchardia napaliensis G, P, R, Pl x X 
Pritchardia viscosa R, Pl x xX * 
Schiedea helleri (P), Pi x xX 
Schiedea kauaiensis G,P,D,PI,S,F X xX 
Schiedea membranacea G, D, P, Pl X 
Schiedea stellarioides G, P, Pl xX xX 
Viola kauaiensis 
var. wahiawaensis  -~P,Pl x x x 





Key: D- deer, G - goats, S - slugs, P - pigs, R - rats, Pl - plants, B - birds, F - fire 
() - potential threat. 
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4, Overall Conservation Efforts 


Federal and State 

The taxa covered in this addendum were added to the Federal list of 
endungered and threatened species on October 10, 1996; 18 as endangered and 2 
as threatened (Cyanea recta and Myrsine linearifolia). 

The Federal listing of the taxa in the Kauai II Plant Cluster as endangered 
or threatened has afforded each the protection of the Endangered Species Act 
(ESA). When a species is listed as endangered or threatened under this law, it is 
automatically added to the State of Hawaii's list of protected species (Hawaii 
Revised Statutes Chapter [HRS] 195D). Hawaii State law prohibits taking of 
endangered flora and encourages conservation by State government agencies. 
("“Take” as defined by Hawaii State law means “to harass, harm..., wound, kill..., 
or collect endangered or threatened... species... or to cut, collect, uproot, destroy, 
injure, or possess endangered or threatened... species of... land plants, or to 
attempt to engage in any such conduct" [HRS 195D].) The Endangered Species 
Act offers additional Federal protection to these taxa since it is a violation of the 
Act for any person to remove, cut, dig up, or damage or destroy an endangered 
plant in an area not under Federal jurisdiction in knowing violation of any State 
law or regulation or in the course of any violation of a State criminal trespass law 
[section 9(a\(2) of the Endangered Species Act]. 

Critical habitat was not designated for any of the taxa in the Kauai II Plant 
Cluster. Designation was not deemed prudent because of the possible increased 
threat to the plants by vandalism, researchers, curiosity seekers, or collectors of 
rare plants due to the mandated publication of precise maps and descriptions of 
critical habitat in local newspapers. Also, designation of critical habitat would 
provide no benefits beyond those that these species would receive by virtue of 
their being listed as endangered or threatened (USFWS 1996). 

The State Division of Forestry and Wildlife (DOFAW) and the U.S. Fish 
and Wildlife Service are working together to prevent imminent extinctions on 
Kauai. Two of these taxa, Alsinidendron viscosum and Schiedea stellarioides, are 
scheduled for spot fencing in 1998 to protect them from goats [Maric Bruegmann, 
U.S. Fish and Wildlife Service, personal communication 1997]. 

In 1994, the Hawaii Department of Agriculture released a leaf-eating 
insect, Lius poseidon, a member of the flat-headed wood-borer family 
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(Buprestidae), as a biological control agent in an attempt to control the invasive 
alien plant, Koster’s curse (Clidemia hirta) (USFWS 1996). In 1995, the Hawaii 
Department of Agriculture began releasing the leaf-feeding insect Antiblemma 
acclinalis (Lepidoptera: Noctuidae) as an additional biological control effort to 
control Koster’s curse on Kauai. Periodic releases are ongoing (Myron 
Isherwood, Hawaii Department of Agriculture, personal communication 1997). 

One population of Pritchardia napaliensis in the Hono O Na Pali Natural 
Area Reserve (NAR) and one population of Kokia kauaiensis in Paaiki Valley 
have been fenced by the Kauai Division of Forestry and Wildlife (Alvin Kyono, 
Kauai Division of Forestry and Wildlife, personal communication 1997). 


Private 

Seeds or plants of 18 of these taxa have been collected by botanical 
gardens (Gary Ray, formerly with the Center for Plant Conservation (CPC), 
personal communication 1997). However, the viability of seeds in storage is 
likely to be minimal, since many Hawaiian plants have seeds thai do not store well 
under standard storage methods. Tests are currently being done by the United 
States Department of Agriculture (USDA) National Seed Storage Laboratory on 
Alsinidendron lychnoides and Alsinidendron viscosum, along with dozens of other 
species, to determine if cryopreservation (low temperatures) will be a more 
successful method of storage (C. Walters, personal communication 1998). Ten of 
the Kauai I] Plant Cluster taxa have been successfully propagated in botanical 
gardens (Table 4). For three taxa, Schiedea helleri, Schiedea kauaiensis and Viola 
kauaiensis var. wahiawaensis, there are no collections of seeds, tissue, or plants in 
any botanical gardens. 
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Table 4. Seeds, cultures and plants of the Kauai I! Plant Cluster in siorage or propagation at botanical gardens. NTBG = National Tropical Botanical Garden. LA 
= Lyon Arboretum. WA = Waimea Arboretum 
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Alsinidendron lychnoides 8 / 44,000 ee ee 
Alsinidendron viscosum 8/5,222 20 / 229 
Cyanea recta 3/915 
Cyanea remyi 2/1102 
Cyrtandra cyaneoides 2/1300 
Delissea rtvularis 3/800 4/m% is 
Hibtscadelphus woodii 4/12 
Hibuscadelphus waimeae 1 2% 
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Table 4. Seeds, cultures and plants of the Kauai I] Plant Cluster in storage or propagation at botanical gardens. NTBG © National Tropical Botanical Garden. LA 


= Lyon Arboretum. WA = Waimes Arboretum 
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Labordia tinifolia var. 3/1,140 
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* indicates thet specimens were collected but did not survive. 
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5. Species Acconats 
The following are individual species accounts for the Kauai II Plant 
Cluster taxa. The general strategy for the recovery of these species can be found 


in the Overall Recovery Strategy section, immediately following the Species 
Accounts section. Species-specific recovery actions can be found in the account 


for that species. 


Alsinidendren lychneides Recovery Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Pian 
for the Kauai Plant Cluster. 


Description and Taxonomy 
Appendix J contains a line drawing of this taxon. 


Alsinidendron lychnoides was first described by Wilhelm Hillebrand as 
Schiedea lychnoides based on a specimen collected by Valdemar Knudsen 
(between about 1853 and 1871) above Waimea, Kauai. While both Hillebrand 
and Amos A. Heller believed that there were good reasons to place Schiedea 
lychnoides in the genus Alsinidendron, it waan't until 1944 thet Earl E. Sherff 
transferred the species to this genus (USFWS 1996). 

Alsinidendron lychnoides, a member of the pink family (Caryophyllacesae), 
is a weakly climbing or sprawling subshrub. The main stems are 0.4 to 3 meters 
(1.3 to 9.8 feet) long with short side branches. The plant is woody, at least at the 
base, and densely covered with fine glandular hairs throughout. The thin leaves 
are egg-shaped to elliptic and are 3.5 to 6.5 centimeters (1.4 to 2.6 inches) long 
and 1.5 to 3.8 centimeters (0.6 to 1.5 inches) wide. Eighteen to 21 flowers are 
arranged in clusters with stalks ranging from 2 to 2.4 centimeters (0.8 to 0.9 inch) 
long. The four sepals are white and thin, and remain so st maturity. The outer 
two sepals greatly overlap the inner ones. The sepals are oblong-ovate, 10 to 12 
millimeters (0.4 to 0.5 inch) long, but enlarge to 12 to 16 millimeters (0.5 to 0.6 
inch) long in fruit, completely enclosing the fruit at maturity. The stamens are 
scarcely fused at the base with basal outgrowths 2.5 to 3.5 millimeters (0.1 inch) 
long, nearly as wide, and two- to three-toothed. The fruit are egg-shaped capsules, 
9 to 12 millimeters (0.4 to 0.5 inch) long, with 8 to 11 valves. The black seeds are 


approximately 1 millimeter (0.04 inch) long with low transverse ridges on the 
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surface. This species is distinguished from others in this endemic Hawaiian genus 
by the weakly climbing or sprawling habit, color of the sepals, number of flowers 
per cluster, and size of the leaves. Alsinidendron lychnoides is closely related to 
Alsinidendron viscosum, which differs primarily in having narrower leaves, fewer 
capsule valves, and fewer flowers per cluster (USFWS 1996). 


Life History 

Alsinidendron lychnoides was observed with fruits during February 1995 
(Steve Perlman, National Tropical Botanical Garden (NTBG), Provenance Report 
1995). No additional life history information for this species is currently 
available. 


Uabitat Descnption 

Alsinidendron lychnoides typically grows in montane wet forest dominated 
by Metrosideros polymorpha (ohia) and Cheirodendron sp. (olapa), or by ohia and 
Dicranopteris linearis (uluhe), trailing on the ground or on other vegetation, and 
at elevations between 1,100 and 1,320 meters (3,600 and 4,330 feet). Associated 
plant species include Athyrium sp., Carex sp., Cyrtandra sp. (haiwale), 
Machaerina sp. (uki), Vaccinium sp. (ohelo), Peperomia sp. (ala ala wai nui), 
Hedyotis terminalis (manono), Astelia sp. (painiu), and Broussaisia arguta 
(kanawao) (USFWS 1996). 


Historic and Current Ranges and Population Status (Appendix K-2) 
Historically, Alsinidendron lychnoides has been found on the east rim of 


Kalalau Valley near Keanapuka, the western and southeastern margins «i the 
Alakai Swamp, and southwest of the Swamp ucar Kaholuamano on the island of 
Kauai. This species is extant on State-owned land in the Alakai Swamp, 
including the Alakai Wilderness Preserve, and on State-owned land on the west 
and cast rims of Kalalau Valley. This latter population occurs on the boundary of 
Hono O Na Pali Natural Area Reserve and Na Pali Coast State Park. The 4 


known populations contain between 50 and 100 plants total (USFWS 1996). 


Reasons for Decline and Current Threats 
The major threats to Alsinidendron lychnoides are competition from the 
aggressive alien plant species Rubus argufus (prickly Florida blackberry), habitat 














degradation by feral pigs (Sus scrofa), and trampling by humans. This species is 
also threatened by a risk of extinction from naturally occurring events (such as 
landslides or hurricanes) and by reduced reproductive vigor due to the small 
sumber of extent individuals (USFWS 1996). One plant in Kalaleu Valley hes 
died since Hurricane Iniki struck Kauai in September 1992, probably as a result of 
a landslide caused by burricane-denuded slopes (Ken Wood and S. Periman, 
NTBG, personal communication 1997). 


Conservation Measures 

Wild seeds were collected on the trail between Pihea and Alakai Swamp 
Trail ‘n February 1995 (S. Periman, NTBG, Provenance Report 1995). Currently, 
over 40,000 seeds are in storage at the National Tropical Botanical Garden (G. 
Ray, personal communication 1997), but the viability of those seeds is likely to be 
lov. The U.S. Department of Agriculture National Seed Storage Laboratory is 
currently testing this species for potential cryopreservation as a method of long- 
term storage (C. Walters, personal communication 1998). No additional species- 
specific conservation efforts have been undertaken. General conservation efforts 
for the Kauai I] Plant Cluster taxa can be found in the Overall Conservation 
Efforts section of this addendum. 


Needed Recovery Actions 
1) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 
available for out planting. 


2) Construct enclosures on State lands in the Alakai Swamp and west and cast 
rims of Kalalau Valley. 

Without this protection, this species will continue to decline due to 
degradation of habitat by feral pigs. Once enclosed, those areas should undergo 
management to remove alien plant species, like the prickly Florida blackberry, 
which have been predominantly spread by feral pigs. 





3) Reduce potential trampling ty humans. 

Completion of the Alakai Wilderness Preserve board walk will help reduce 
potential trampling by humans as weil as reduce the spread of alien plants by 
limiting the amount of area impacted by humans. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Pian, are 


also appropriate for this species. 


Alsinidendren viscosum Recovery Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Alsinidendron viscosum. 


Horace Mann, Jr., originally described Alsinidendron viscosum as 
Schiedea viscosa besed on a collection he made with William T. Brigham 
(between 1864 and 1865) on Kauai. He chose the specific name in reference to 
the sticky hairs covering the whole plant. Later, Sherff placed the taxon in the 
genus Alsinidendron based on a reassesument of this species and Schiedea 
lychnoides, ss suggested by Hillebrand and Heller (USFWS 1996). 

Alsinidendron viscosum, a member of the pink family, is a weakly 
climbing or sprawling subshrub. The stems are 0.6 to 3 meters (2.0 to 9.8 feet) 
long, and densely covered with fine glandular hairs throughout. The thin and 
membranous leaves are narrowly elliptic and are 2.5 to 5 centimeters (1.0 to 2.0 
inches) long and 0.8 to 1.8 centimeters (0.3 to 0.7 inch) wide. Usually three to 
nine flowers are arranged in loose clusters with stalks ranging from 2 to 3.5 
centimeters (0.8 to 1.4 inches) long. The four sepals are white, thin, and 
membranous, and remain so at maturity. The outer two sepals greatly overiap the 
inner ones. The sepals are oblong in shape end 8 to 9 millimeters (0.3 inch) long, 
but enlarge to approximately 12 millimeters (0.5 inch) long in fruit, completely 
enclosing the fruit at maturity. The stamens are scarcely fused at the base and the 
basal outgrowths are about 3 millimeters (0.1 inch) long, nearly as wide, and 
two-toothed. The fruits are egg-shaped capsules, 8 to 12 millimeters (0.3 to 0.5 

















inch) long, and opening by five to seven valves. The sceds are dark reddish 
brown, and approximately 0.8 millimeter (0.03 inch) long with a minutely hairy 
surface. This species is distinguished from others in this endemic Heweiian genus 
by the weakly climbing or sprawling habit, color of the sepals, sumber of flowers 
per cluster, and size of the lesves. Alsinidendrnn viscosum is closely related to 
Alsinidendron lychnoides, which differs primarily in having wider leaves and 
more capsule valves and flowers per cluster (USFWS 1996). 


Life History 
Alsinidendron visconan wes observed in flower durirg /amary, February, 


and April 1995 (S. Perlman, NTBG, Provenance Report 155.5). No additional life 
history information for this species is currently .vailable. 


Habitat Description 

Alsinidendron viscosum is typically found at cievations between £20 and 
1,070 mneters (2,700 and 3,510 feet), om steep slopes in Acacia hoa (koa)-chia 
lowland mesic or wet forest. Associated plant species include Alyxia oltviformis 
(maile), Bobea sp. (ahakea), Carex sp., Dodonaea viscosa (sali), flex anomala 
(aiea), Adelicope sp. (alani), Pleomele sp. (hala pepe), and Prychotria sp. (kopiko) 
(USFWS 1996). 


Historic and Curent Ranges and Population Status (Appendix K-3) 
Historically, Alsinidendron viscoman wus found at the Kaholuamano, 


Kokee, Halemanu, Newaimeka, end Waialee areas of northwestern Kauni 
(USFWS 1996). This species had not been seen since Forbes’ 1917 collection 
near Kausikinana in Kokee when, in 1991, Steven Perlman and Kenneth Wood of 
Hawaii Plant Conservation Center (HPCC) at the National Tropical Botanical 
Garden discovered a population of || mature plants on the ridge between Waialac 
and Nawaimaka valleys. In 1993, another 20 to 30 plants were discovered in the 
same general area on a north-facing ridge in Newaimaka Valley. In 1992, 
Timothy Flynn and Devid Lorence of the National Tropical Botanical Garden 
located 10 plants along the Mohihi- W sialee Trail. In 1996, John Plews discovered 
a population of about 50 plants along the Ditch Trail in the Kokee ares (John 
Plews, personal communication | 997). 














The 4 populations (1 population in Newaimeka Valley, | population on 
Waialee Ridge, | population slong Ditch Trail, and 1 population on 
Mohihi-Waialae Trail) total bout 100 mature plants on State-owned land. One 
population is within the Alakai Wilderness Preserve (USFWS 1996) and cone 
population is in Kokee State Park (J. Plews, personal communication 1997). 


Ressons for Decline and Curent Threats 

Destruction of habitat by feral pigs and goats (Capra hircus), conspetition 
with the alien plant species prickly Florida blackberry, Lawana camara (lratana), 
and Méelinis mimdifiora (molasses grass), and a risk of extinction from naturally 
occurring events and from reduced reproductive vigor, due to the small number of 
extant populations and individuals, are the major threats to Alsinidendron 
viscosum (USFWS 1996). 


Conservaton Measures 
The Division of Forestry and Wildlife and the U.S. Fish and Wildlife 


Service intend to fence the Nawzikama population of this species in 1998 to 
protect it from imminent destruction by goats (M. Bruegmann, personal 
communication 1997). Over 5,000 sceds are in storage at the National Tropical 
Botanical Garden (G. Ray, personal communication 1997). However, seed 
germination tests indicate less than | percent germination of these seeds after only 
1 year in storage (NTBG 1992). The U.S. Department of Agriculture National 
Seed Storage Laboratory is currently testing this species for potential 
cryopreservation as a method of long-term storage (C. Walters, personal 
commurication 1998). Lyon Arboretum is propagating this species by tissue 
culture (G. Ray, personal communication 1997). Tissue culture is a method of 
sprouting roots and shoots from meristematic tissue by placing the tissue on a 
medium and applying a growth hormone. No additional species-specific 
conservation efforts have been undertaken. General conservation efforts for the 
Kauai [] Plamt Cluster taxa can be found in the Overall Conservation Efforts 
section of this pian. 


Needed Recovery Acuons 
1) Remove aben plants inside completed enclosures. 

















The U.S. Fish and Wildlife Service intends to fence the Nawaikama 
population in 1998 to protect it from imminent destruction by goats. Once 
enclosed, this area should be surveyed and managed to reduce threats from the 
following plant species: prickly Florida blackberry, lantana, and molasses grass. 


2) Construct additional enclosures. 

Additional enclosures should be constructed around the Waialae Ridge 
population, the Ditch Trail population and the Mohihi-Waialae Trail population. 
Once enclosed, those areas should undergo management to remove alien plants. 


3) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex sifu should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 


available for outplanting. 


4) Outplanting in protected areas. 
Ongoing monitoring in those areas that are fenced should be used to 


determine the most appropriate outplanting sites in the future. Outplanting in 
these areas can boost population numbers to reduce risk of extinction from 


naturally occurring events or from reduced reproductive vigor, due to the small 
numbers of extant populations and individuals. 


Additional recovery actic..s, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Cyenea recta Recovery Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Cyanea recta. 








While a member of the Austrian East Asiatic Exploring Expedition, Dr. 
Heinrich Wawra collected a new lobelioid on Kauai, which he later described and 
named Delissea recta. In 1888, Hillebrand transferred this species to the genus 
Cyanea, and this is the name accepted in the current treatment of the family. 
Other published names, which Lammers consider to be synonymous with Cyanea 
recta, include Cyanea larrisonii, Cyanea rockii, Cyanea salicina, Delissea 
larrisonii, and Delissea rockii (USFWS 1996). 

Cyanea recta, a member of the bellflower family, is an unbranched shrub 
1 to 1.5 meters (3.3 to 4.9 feet) tall. The narrowly elliptic leaves are 12 to 28 
centimeters (4.7 to 11 inches) long and 1.2 to 5 centimeters (0.5 to 2 inches) wide, 
with minutely toothed margins. The upper surface is green and smooth, while the 
lower surface is whitish green to pale green, and smooth or hairy. Five to seven 
flowers are arranged on an inflorescence stalk 7 to 10 centimeters (3 to 4 inches) 
long, each having an individual stalk 5 to 17 millimeters (0.2 to 0.7 inch) in 
length. The densely hairy flowers are purple or white with purple longitudinal 
stripes, 30 to 40 millimeters (1.2 to 1.6 inches) long, and 3 to 4 millimeters (0.1 to 
0.2 inch) wide, with spreading lobes. The staminal column is smooth or sparsely 
hairy at the base. The anthers are covered with minute epidermal projections, the 
lower two with tufts of white hairs at the tip. The fruit is an egg-shaped, purple 
berry. Cyanea recta is distinguished from other species in the genus that grow on 
Kauai by the following collective characteristics: horizontal or ascending 
inflorescence, narrowly elliptic leaves 12 to 28 centimeters (4.7 to 11 inches) 
long, flat leaf margins, and purple berries (USFWS 1996). 


Life History 
No life history information for this species is currently available. 


Habitat Description 

Cyanea recta grows in lowland wet or mesic ohia forest or shrubland, 
usually in gulches or on slopes, and typically from 400 to 940 meters (1,300 to 
3,070 feet) elevation. Associated plant species include kopilv:, Antidesma sp. 
(hame), Cheirodendron platyphyllum (lapalapa), Cibotium sp. (hapuu), and 
Diplazium sp. (USFWS 1996). 











Historic and C R 1 Population S 7 fix K-4 

Historically, Cyanea recta was found at scattered locations in northeastern 
and central Kauai, including upper Hanalei Valley, Waioli Valley, Hanapepe 
Valley, Kalalau cliffs, Wainiha Valley, Makaleha Mountains, Limahuli Valley, 
Powerline Trail, and the Lehua Makanoe-Alakai area. Currently, 7 populations of 
this species, totalling approximately 1,000 to 1,500 individuals, are found on State 
and private land in the following areas: upper Waioli Valley, with more than 150 
plants; Wainiha Valley, with several hundreds of plants; Makaleha Mountains, 
with an estimated 123 plants; Limahuli Valley with fewer than 50 plants; and the 
Wahiawa Bog area, Iliiliula drainage; and the back of Hanalei Valley with an 
unknown numbers of plants (USFWS 1996). 


Reasons for Decline and Current Threats 

The major threats to Cyanea recta are bark removal and other damage by 
rats; habitat degradation by feral pigs; browsing by goats; unidentified slugs that 
feed on the stems; and competition with the alien plant species Blechnum 
occidentale (blechnum fern), lantana, Rubus rosifolius (thimbleberry), Clidemia 
hirta (Koster’s curse), Crassocephalum crepidioides, Deparia petersenii, 
Erechtites valerianifolia (fireweed), Melastoma candidum, Paspalum conjugatum 
(Hilo grass), Sacciolepis indica (Glenwood grass), and Youngia japonica 
(Oriental hawksbeard) (K. Wood and S. Perlman, NTBG, personal 
communicetion 1997). 


Conservation Measures 

The National Tropical Botanical Garden has collected and is storing seeds 
of this species (G. Ray, personal communication 1997). No additional species- 
specific conservation efforts have been undertaken. General conservation efforts 
for the Kauai I] Plant Cluster taxa can be found in the Overall Conservation 
Efforts section of this plan. 


Needed Recovery Actions 
1) Reduce threats from rodent and slug predation. 


A management plan to control rats should be developed. This should 
include the use of the currently approved Diphacinone bait blocks and ultimately a 








more broad-scale method such as aerial dispersal of rodenticide. Methods to 
control slug predation on this species need to be determined and carried out. 


2) Construct enclosures to protect against feral ungulates. 

Enclosures on both State and private land should be constructed to reduce 
impacts from feral ungulates. Because some of the land is privately owned a 
commitment should be developed for long-term stewardship and conservation of 
these areas once they have been enclosed. 


3) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 
available for outplanting. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Cyanea remyi Recovery Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 


for the Kauai Plant Cluster. 


Description and Taxonomy 
Appendix J contains a line drawing of this taxon. 


The French naturalist and ethnologist Ezechiel Jules Remy first collected 
Cyanea remyi on Kauai or Niihau between 1851 and 1855. The specimen, labeled 
as an unidentified Delissea, languished in the herbarium of the Natural History 
Museum in Paris until Joseph F. ° xck formally described it and named it in honor 
of the collector in 1917. Lammers & Lorence (1993) surmised that the taxon may 
be synonymous with Cyanea truncata due, at that time, to the inadequate material 
available for study. However, several recent collections by botanists from the 








National Tropical Botanical Garden have confirmed the distinctness of this 
species (USFWS 1996). 

Cyanea remyi, a member of the bellflower family, is a shrub 0.9 to 2 
meters (3 to 6.6 feet) tall with generally unbranched stems | to 2.5 centimeters 
(0.4 to | inch) im diameter. The stems are erect, unarmed (lacking prickles), dark 
purple and hairy toward the apex, and brown and hairless below. The leaves are 
broadly elliptic, egg-shaped, or broadly oblong, and 16 to 40 centimeters (6 to 16 
inches) long and 9.5 to 19.5 centimeters (3.7 to 7.7 inches) wide. The upper leaf 
surface is green, glossy, and hairless. The lower leaf surface is whitish green and 
¢,ossy with scattered short white hairs on the midrib and veins. The leaf margins 
are hardened and slightly toothed. The inflorescence rises upward, contains 6 to 
13 flowers, and is covered with short white hairs. The dark maroon sepal lobes 
are triangular or narrowly triangular, spreading or ascending, and 4 to 6 
millimeters (0.2 inch) long and | to 2 millimeters (0.04 to 0.08 inch) wide. The 
tubular flowers, 40 to 53 millimeters (2 inches) long, have two lips, are dark 
purple (shading to purplish white at the apex of the lobes on their inner surface), 
and are densely covered with short white hairs. The flower tube is curved, 30 to 
31 millimeters (1 inch) long and 5 to 5.5 millimeters (0.2 inch) in diameter. The 
staminal column is slightly protruding. The maroon or dark purple fruit is a round 
berry .% to 13 millimeters (0.4 to 0.5 inch) in diameter, with orange flesh and 
small projections on the outer surface. Cyanea remyi is distinguished from others 
in the genus that grow on Kauai by its shrubby habit; relatively slender, unarmed 
(lacking prickles) stems; smooth or minutely toothed leaves; densely hairy 
flowers; the shape of the calyx lobes; length of the calyx and corolla, and length 
of the corolla lobe relative to the floral tube (USFWS 1996). 


Life History 
No life history information for this species is currently available. 


Habitat Description 

Cyanea remyi is usually found in lowland wet forest or shrubland at an 
elevation of 360 to 930 meters (1,180 to 3,060 feet). Associated plant species 
include hame, kanawao, ohia, Freycinetia arborea (ieie), and Perrottetia 
sandwicensis (olomea) (USFWS 1996). 





Histone and Current Ranges and Population Status (Appendix K-5) 

Cyanea remyi was originally known only from Remy's nineteenth century 
collection. In 1987, Cyanea remyi was collected in Blue Hole on Kauai but 
identified as C. sylvestris. The following year it was collected in the Wahiawa 
Mountains (Lammers & Lorence 1993). In 1991, Cyanea remyi was again 
collected in the Blue Hole, by botanists from the National Tropical Botanical 
Garden. Currently, this species exists at 5 widely separated locations in 
northeastern and southeastern Kauai: a population of 14 piants in Waioli Valley; 
several hundred plants at the base of Mount Waialeale; about 140 to 180 plants in 
the Wahiawa Mountains, near Hulua; a population of about 10 to 50 plants on the 
summit plateau of the Makaleha Mountains and a population in Limahuli Valley 
with an unknown number of plants. This species, therefore, totals approximately 
$00 plants on State and private land (USFWS 1996; K. Wood and S. Periman, 
personal communication 1997). 


Reasons for Decline and Current Threats 

Competition with the alien plant species fireweed, Hilo grass, Psidiun 
cattleianum (strawberry guava), thimbleberry, and Melastoma candidwm, habitat 
degradation by feral pigs; browsing by goats; predation by rats; unidentified slugs 
that feed on the stems; and a risk of extinction from naturally occurring events, 
due to the small number of remaining populations, are the major threats to Cyanea 
remyi (USFWS 1996). 


Conservation Measures 

Over 1,000 seeds of this species are in storage at the National Tropical 
Botanical Garden (G. Ray, personal communication 1997). No additional species- 
specific conservation efforts have been undertaken. General conservation efforts 
for the Kauai II Plant Cluster taxa can be found in the Overall Conservation 
Efforts section of this plan. 


Needed Recovery Actions 
1) Reduce threats from rodent and slug predation. 


A management plan to control rats should be developed. This should 
include the use of the currently approved Diphacinone bait blocks and ultimately a 














more broad-scale method such as aerial dispersal of rodenticide. Methods to 
control slug predation on this species need to be determined and carried out. 


2) Construct enclosures to protect against feral ungulates. 

Enclosures on both State and private land should be constructed to reduce 
impacts from feral ungulates. Because some of the land is privately owned a 
commitment should be developed for long-term stewardship and conservation of 
these areas once they have been enclosed. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Pian for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Cyrtandra cyanesides Recovery Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Pian 
for the Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Cyrtandra cyaneoides. 


In 1909, J.F. Rock collected a plant specimen on Kauai that he named 


Cyrtandra cyaneoides. The specific epithet refers to the resemblance of this 
distinctive plant to a species of the endemic Hawaiian genus Cyanea (USFWS 
1996). 

Cyrtandra cyaneoides, a member of the African violet family 
(Gesneriaceae), is an erect or ascending, f:.:  .atally unbranched shrub, about | 
to 4 meters (3.3 to 13.1 feet) tall (D. Lorence, personal communication 1997). 
The opposite, symmetrical, egg-shaped leaves are fleshy and leathery, 40 to 55 
centimeters (16 to 22 inches) long and 22 to 35 centimeters (9 to 14 inches) wide. 
The upper surface of the toothed leaves is wrinkled with impressed veins and 
sparsely covered with long hairs. The lower surface has raised veins and is 
sparsely covered with hairs. The leaf stalks are 4.5 to 14 centimeters (1.8 to 5.5 
inches) long and winged. The white flowers, covered with shaggy brown hairs, 
arise from the leaf axils in small dense clusters. The corolla tube (fused petals) is 








narrowly funnelform, curved near the middle, about 25 millimeters (1 inch) long, 
and hairless. The corolla lobes are elliptic and about 7 millimeters (0.3 inch) 
long. The bilaterally symmetrical calyx is spindle-shaped in bud and about 26 to 
36 millimeters (1 to 1.4 inches) in length when the flower is fully open, but falls 
off after the flower matures. The fruit is an egg-shaped berry, which is covered 
with shagg hairs, at least when young. Although poorly known, Cyrtandra 
cyaneoides i_ a very distinctive species. It differs from others of the genus that 
grow on Kauai by being a succulent, erect or ascending shrub and having a 
bilaterally symmetrical calyx that is spindle-shaped in bud and falls off after 
flowering; leaves with a wrinkled surface, 40 to 55 centimeters (16 to 22 inches) 
long and 22 to 35 centimeters (9 to 14 inches) wide; and berries with shaggy hairs 
(USFWS 1996). 


Life History 
No life history information for this species is currently available. 


Habitat Descrinti 
This species typica!iy grows on steep slopes or cliffs near streams or 
waterfalls in lowland or montane wet forest or shrubland dominated by ohia or a 
mixture of ohia and ulule. Associated species include Boehmeria grandis 
(akolea), Pipturus sp. (mamaki), olapa, uki, Athyrium sp., and Hedyotis sp. 

(manono) (USFWS 1996). 


Historic and C R { Population Status (/ tix K-6) 

Cyrtandra cyaneoides was originally known only from the type collection 
made at Kaholuamanu 80 years ago, along the trail to Waialae Valley on the 
island of Kauai (USFWS 1996). In 1991, botanists from the National Tropical 
Botanical Garden discovered a population of 50 to 100 individuals at 
Namolokama above Lumahai Valley. Four additional populations were 
discovered over the next 2 years: | plant on the Makaleha Plateau; more than 300 
plants in Wainiha Valley; | plant in upper Waioli Valley (USFWS 1996); and an 
unknown number of plants in Koaie Canyon (K. Wood and S. Periman, personal 
communication 1997) for a total of between 350 and 400 plants. The five 
populations occur on private and State land, between 550 and 1,220 meters (1,800 
and 4,000 feet) elevation. 











Reasons for Decline and Current Threats 

The major threats to Cyrtandra cyaneoides is competition with alien plant 
species such as Hilo grass, thimbleberry, Deparia petersenii, and Drymaria 
cordata (pipili) and predation of seeds by rats. Because of the small number of 
populations, this species is especially vulnerable to extinction by reduced 
reproductive vigor and from naturally occurring events (for example, landslides 
and hurricanes). Feral pigs are reported to occur in lower Wainihe Valley; 
however, no evidence exists of their incursion into the upper valley to date 
(USFWS 1996). 


Conservation Measures 

Over 1,000 seeds of this species are in storage at the National Tropical 
Botanical Garden (G. Ray, personal communication 1997). No additional species- 
specific conservation efforts have been undertaken. General conservation efforts 
for the Kauai II Plant Cluster taxa can be found in the Overall Conservation 
Efforts section of this plan. 


Needed Recovery Actions 
1) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 
availabie for outplanting. Additionally, specific efforts should be made to 
immediately collect from those populations that have only one remaining 
individual, such as the Makaleha Plateau and Waioli Valley populations. 


2) Development of management plans to control alien plant species. 

A long-range management plan to control alien plant species, such as 
fireweed, Hilo grass, thimbleberry, Deparia pete-senii, and pipili needs to be 
developed. Additionally, specific efforts shoul. be made to immediately weed 
and protect those populations that have only one remaining individual, such as the 
Makaleha Plateau and Waioli Valley populations. Because some of the land is 


privately owned, a commitment should be developed for long-term stewardship 
and conservation of these areas. Once an active management plan for control of 











alien plants in these areas is in piace, site selection and outplanting should occur 
to prevent wild stocks from declining further. 


3) Reduce threat from rodent predation. 
A management plan to control rats should be developed. This should 


include the use of the currently approved Diphacinone bait blocks and ultimately a 
more broad-scale method such as aerial dispersal of rodenticide. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Delissea rivularis Recovery Priority 5 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Pian 


for the Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Delissea rivularis. 


In 1909, J.F. Rock collected a plant specimen on Kauai that he later named 
Cyanea rivularis. In 1943, F.E. Wimmer transferred this species to Delissea, and 
Thomas Lammers, in the current treatment of this endemic Hawaiian genus, 
concurred. The specific epithet refers to streams or brooks, the typical habitat of 
this plant (USFWS 1996). 

Delissea rivularis, a member of the bellflower family, is a shrub, 
unbranched or branched near the base, with hairy stems 4 to 5 meters (13 to 16 
feet) long. The leaves are arranged in a rosette at the tips of the stems. The 
elliptic to lance-shaped leaves are 20 to 30 centimeters (8 to 12 inches) long and 3 
to 8 centimeters (1.2 to 3.2 inches) wide, with minutely toothed margins. Both 
leaf surfaces are covered with hairs. Six to 12 flowers are arranged on an 
inflorescence stalk 4 to 8 centimeters (1.6 to 3.2 inches) long, each having an 
individual stalk 10 to 15 millimeters (0.4 to 0.6 inch) in length. The curved, hairy 
flowers are white with blue longitudinal stripes, 30 to 40 millimeters (1.2 to 1.6 
inch) long, with one dorsal knob. The fruit is a spherical, dark purple berry 10 to 
15 millimeters (0.4 to 0.6 inch) in diameter. This species is distinguished from 








others of the genus by the color, length, and curvature of the corolla; shape of the 
leaves; and presence of hairs on the stems, leaves, flower clusters, and corolla 
(USFWS 1996). 


Life History 
No life history information for this species is currently available. 


Habitat Descnption 
Delissea rivudaris is found on steep jopes in ohia-clapa montane wet or 


mesic forest, near streams. Associated native species include kanawao, Athyrisam 
sp., Carex sp., Coprosma sp. (pilo), and Sadleria sp. (amau) (USFWS 1996). 


Historic and Current Ranges and Poouilation Status Appendix K-7) 

Historically, Delissea rivularis was found st Waiakealoha waterfall 
(location unknown), Waialee Valley, Hanakoa Valley, and Kaholuamano on the 
island of Kauai. This species was recently recollected after almost 80 years from 
the upper Hanakoa Valley stream area of northwestern Kauai. This population of 
15 to 20 plants, scattered over an area of more than 100 square meters (1,100 
square feet), is on State land within the Hono O Na Pali Natural Area Reserve at 
about 1,190 meters (3,900 feet) elevation (USFWS 1996). An additional 
population of 20 plants was discovered in the upper Hanakapiai drainage (K. 
Wood and S. Perlman, personal communication 1997). A small population 
existed in the Blue Hole area below Waialeale, but plants have not been found 
there since Hurricane Iniki, and this population may have been extirpated 
(USFWS 1996). 


Reasons for Decline and Current Threats 

The major threats to Delissea rivularis are competition with the 
encroaching alien plant prickly Florida blackberry, habitat destruction by feral 
pigs, predation by rats, and reduced reproductive vigor and a risk of extinction 
from naturally occurring events due to the smal! number of remaining individuals 


(USFWS 1996). 








Conservanon Measures 

Seeds of this species are being ston at the National Tropical Botanical 
Garden and it has been propagated by tissue culture at Lyon Arboretum (G. Ray, 
personal communication 1997). No additional species-specific conservation 
efforts have been undertaken. General conservation efforts for the Kauai I] Plant 
Cluster taxa can be found in the Overall Conservation Efforts section of this plan. 


Needed Recovery Actions 
1) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex sifu should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 


available for outplanting. 


2) Development of management plans to control alien plant species. 


A long-range management pian to control alien plant species in the upper 
Hanakoa Valley, upper Hanakapiai drainage and on State land within the Hono O 


Na Pali Natural Area Reserve needs to be developed. Once an active management 
plan for control of alien plants in these areas is in place, site selection and 


outplanting should occur to prevent wild stocks from declining further. 


3) Reduce threat from rodent predation. 
A management plan to control rats should be developed. This should 


include the use of the currently approved Diphacinone bait blocks and ultimately a 
more broad-scale method such as aerial dispersal of rodenticide. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Hibiscadelphus woodii Recovery Priority 5 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 














Descopnon and Taxonomy 
Appendix J contains a line drawing of this txxon. 


In 1991, several new species were collected by Ken Wood of the National 
Tropical Botanical Garden, M. Query, and Steve Montgomery on the cliff walls of 
Kalaleu Valley, Kauai, inchuding a new species in the endemic Hawaiian genus 
Hibiscadelphus. Hibiscadelphus woodii was described in 1995 by Duvid Lorence 
and Warren Wagner (USFWS 1996). 

Hibiscadelphus woodli, a member of the mallow family (Malvaceae), is 8 
small branched tree 2.5 to 5 meters (8.2 to 16.4 feet) tall with a rounded crown. 
The leaves have stalks 2.8 to 5.8 centimeters (1.1 to 2.3 inches) long, with star- 
shaped hairs when young, which are mostly lost as the leaf matures. Awi-shaped 
stipules, also covered with star-shaped hairs, are found at the base of the leaf 
stalk. The leaf blade is ovate, 7 to 9 centimeters (2.6 to 3.5 inches) long, and 6.5 
to 8.4 centimeters (2.6 to 3.3 inches) wide. Star-shaped hairs are scattered along 
the veins of the leaves. The leaf margins are irregularly and coarsely toothed with 
the teeth esther pointed or rounded. Flowers are borne individually on stalks | .4 
to 2.1 cemtimeters (0.6 to 0.8 inch) long with star-shaped hairs. Below cach 
flower are foew to six bracts 11 to 15 millimeters (0.4 to 0.6 inch) long and 1.8 to 
4millim ’ @ 0.16 inch) wide. The calyx is tubular, 1.3 to 1.5 contincters 
(0.5% 0.6 mch ag, green, shallowly lobed, and moderately hairy with 
ster-shaped haizs. The corolla is 4.5 to 4.7 centimeters (1.8 to 1.9 inches) long, 
yellow with a coppery tinge when fresh, which rapidly turns purplish-maroon. 
The staminal column extends sbout 7 millimeters (0.3 inch) beyond the lobes of 
the corolla. Fruits are not known from this species. Hibiscadelphus woodii 
differs from the other Kauai species by differences in leaf surface and involucral 
bract characters, and by flower color (USFWS 1996). 


Life History 

Flowering material has been collected in March, April, and September. 
But no fruit set has been observed in spite of efforts to manually outcross and bag 
the flowers. A bquid-preserved flower contained three adult Nitidulidar beeties 
probably representing an endemic species. The damage by these larvee may be 
responsible for the observed lack of fruit set in Hibiscadelphus wood (). H. 








Lorence & W. L. Wagner, 1995). No additional life history information for this 
species is currently available. 


Habust Descoppon 

The plants grow on cliff walls in an chia montane mesic forest with alani, 
Dubautia sp. (naenac), Lepidhan serra (anaunar:), Lipochasta sp. (nche), 
Lysimachia sp., Chamaesyce sp. (skoko), manono, Nototrichhan sp. (kubui), 
Myrsine sp. (kolea), and the federally endangered species Stenogyne campanuiata, 
Lobelia nithauensis, and Poa marnii (Mann's bluegrass) (USFWS 1996). 


Histone and Current Ranges and Population Status (Appendix K-£) 
Hibtscadelphns woodii has been found only at the sste of its discovery in 
Kalaleu Valicy on the island of Kausi within the Ne Pali Coast State Park, from 


about 990 to 1,000 meters (3,250 to 3,280 feet) elevation. Only four tees of this 
species are known. 


Reasons for Decline and Current Threats 

Hatetet degradation by feral goats and pags, competitica and mvamon by 
the alben plent species Evigeron karvinskianus (deasy fiesbane), nectar robbing by 
Japanese white-cye (Zosterops japonicus), and a risk of extinction from asturally 
occurring events (e.g, rock slides) and from reduced reproductive vigor, dur to 
the smai] number of existing individuals in the only known population, are the 
major threats to Hibiscadelphus woodii (USFWS 1996). 


Conservaton Measurrs 
Recemt attempts to propagate tis new species by tissue culture at the | yon 
Arboretum have been successful (G. Ray, personal communication 1997). 


Needed Recovery Achons 
1) Conduct and encourage research on limiting factors. 

The degree of damage resulting from nectar robbing by the Japanese 
whute-cye, with emphasis on management strategoes to reduce the umpacts of these 
berds, should be assessed. 














2) Aerial hunting to reduce feral ungulates and subsequent contro! of alien plant 
species. 

Due to the steep terrain, fencing could potentially cause erosion or 
landslides that would negatively impact the plants. Aerial hunting would reduce 
the number of ungulates without increasing crosion. Once the numbers of feral 
ungulates are reduced, alien plant control should be initiated. 


3) Outplant additional plants in areas of reduce! threat. 
Attempts should be made to estubiish this rsecies in an outplanting site 
free from impacts of feral goats and pigs, and natural events such as rock slides. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 


also appropriate for this species. 


Hibiscus waimeae ssp. hannerae Recovery Priority 3 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Hibiscus waimeae ssp. hannerae. 


Reverend John Mortimer Lydgate collected Hibiscus waimeae ssp. 
hannerae on Kauai in 1913, and more than 60 years passed before it was collected 
again, in 1978, by Steve Perlman. Otto and Isa Degener named Lydgate's 
collection as a variety of Hibiscus waimeae in honor of Mrs. Ruth Knudsen 
Hanner, a supporter of their work on Kauai. David M. Bates, the author of the 
current treatment of the Hawaiian members of the family, elevated the varietal 
name to a subspecies (USFWS 1996). 

Hibiscus waimeae ssp. hannerae, a member of the mallow family, is a 
gray-barked tree, 6 to |) meters (20 to 33 feet) tall, with star-shaped hairs densely 
covering its leaf and flower stalks and branchlets. The circular to broadly 
egg-shaped leaves are usually 5 to 18 centimeters (2 to 7 inches) long and 3 to 13 
centimeters (1.2 to 5 inches) wide. The strongly fragrant flowers are borne singly 
near the ends of the branches on flower stalks 2 to 3 centimeters (0.8 to 1.2 
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inches) long. The calyx is tubular, normally 3 to 4.5 centimeters (1.2 to 1.8 
inches) long, with lobes 8 to 15 millimeters (0.2 to 0.6 inch) long. The flaring 
petals are white when the flower opens in the morning, but fade to pinkish in the 
afternoon. The petals, usually 4 to 6 centimeters (1.6 to 2.4 inches) long, are 
basally attached to the staminal column to form a tube about 1.5 centimeters (0.6 
inch) long. The exserted staminal colum:: is up to 15 centimeters (6 inches) long 
and r. Jdish to crimson at the tip. The filaments arise in the upper half of the 
staminal column and spread up to 2.5 centimeters (1 inch) long. The fruit is a 
cartilaginous, egg-shaped capsule 1.8 to 2.5 centimeters (0.7 to 1 inch) long and 
hairless. Two subspecies are recognized, both occurring on Kauai: ssp. hannerae 
and ssp. waimeae. Subspecies hannerae is distinguished by having larger leaves 
but smaller flowers. The species is distinguished from others of the genus by the 
position of the anthers along the staminal column, length of the staminal column 
relative to the petals, color of the petals, and length of the calyx (USFWS 1996). 


Life History 
No life history information for this species is currently available 


Habitat Description 

In Limahuli Valley, Hibiscus waimeae ssp. hannerae is growing in an 
ohia-uluhe lowland wet forest between 190 and 560 meters (620 and 1,850 feet) 
elevation. At this location, associated species include ahakea, amau, haha, 
haiwale, and Syzygium sp. The Hanakapiai Valley population is growing in 
Pisonia sp. (papala kepau) - Charpentiera elliptica (papala) lowland mesic forest 
with ahakea, hame, kopiko, mamaki, and the alien species Aleurites moluccana 
(kukui), between 220 and 370 meters (720 and 1,200 feet) (USFWS 1996). 


Historic and Current Ranges and Population Status (Appendix K-9) 

Three collections of Hibiscus waimeae ssp. hannerae are known, all from 
the island of Kauai. The Kalihiwai population of this subspecies is apparently 
extinct and the 2 remaining populations are found in adjacent valleys on Kauai's 
northern coast on State and private land, and total between 75 and 125 individuals. 
Between 50 and 100 plants sre scattered over a 100-square-meter (1, 100-square- 
foot) area along the stream in Limahuli Valley, and another 50 or so plants were 
distributed over a 10- to 100-square-meter (1 10- to 1,100-square-fuot) area belo-v 








the cliffs in the beck of Hanakapiai Valley before Hurricane Iniki. After the 
hurricane, only 25 plants remained in Hanakapiai Valley (USFWS 1996). 


Reasons for Decline and Current Threats 
The major threats to Hibiscus waimeae ssp. hannerae ere habitat 


degradation by feral pigs; competition with alien plant species, including 
thimbleberry, Koster’s curse, Aleurites moluccana (kukui), and lantana; and a risk 
of extinction from naturally occurring events (e.g., hurricanes) and from reduced 
reproductive vigor due to the small number of remaining populations (USFWS 
1996). 


Conservation Measures 

Since Hurricane Iniki in 1992, the National Tropical Botanical Garden has 
propagated 13 plants from cuttings collected from upper Limahuli Preserve in June 
and July, 1997. These plants will be outplanted in Limahuli Preserve in the near 
future (K. Wood and S. Perlman, personal communication 1997). 

A total of 27 plants of this species have been successfully cultivated on the 
grounds of the National Tropical Botanical Garden and Waimea Arboretum (G. 
Ray, personal communication 1997). No additional species-specific conservation 
efforts have been undertaken. General conservation efforts for the Kauai I] Plant 
Cluster taxa can be found in the Overall Conservation Efforts section of this plan. 


Needed Recovery Actions 
1) Construct enclosures around two remaining populations along the stream in 


Limahuli Valley and the back of Hanakapiai Valley. 

Without this protection, this species will continue to decline due to 
degradation of habitat by feral pigs. Once enclosed, those areas should undergo 
management to remove alien plant species like thimbleberry, Koster’s curse, and 
lantana. 


2) Begin attempts to outplant in protected areas in order to increase reproductive 
vigor. 
Because of the success in cultivating additional plants on the grounds of 
the National Tropical Botanical Garden and Waimea Arboretum, attempts to ; 
outplant should occur in areas that have been protected and are under management . 











to control alien plant species such as at Limahuli Preserve. This will also reduce 
the risk of extinction from naturally occurring events. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Pian, are 
also appropriate for this species. 


Kokia kausiensis Recovery Priority 5 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Pian 
for the Kauai Plant Cluster. 


Description and Taxonomy 
Appendix J contains a line drawing of this taxon. 


In 1919, J.F. Rock and Augustus F. Knudsen collected a specimen of a tree 
that Rock named as Kokia rockii var. kauaiensis. Later, Otto Degener and Albert 
W. Duvel elevated the variety to a full species, Kokia kauaiensis. The current 
treatment of the family upholds this designation (USFWS 1996). 

Kokia kauaiensis, a member of the mallow family, is a tree 5 to 10 meters 
(16.4 to 33 feet) tall. The seven- or nine-lobed, circular leaves are 12 to 25 
centimeters (5 to 10 inches) wide with a heart-shaped base. The solitary, 
brick-red flowers are clustered near the ends of the branches on stout flower stalks 
3 to 9 centimeters (1.2 to 3.5 inches) long. The broadly egg-shaped floral bracts 
are 4 to 6 centimeters (1.5 to 2.4 inches) long and hairless except toward the base, 
which has a sparse covering of long, soft hairs. The curved petals, 10 to 15 
centimeters (4 to 6 inches) long, are twisted at the base and densely covered with 
yellowish, silky hairs. The fruit is an egg-shaped capsule. The egg-shaped seeds 
are 10 to 12 millimeters (0.4 to 0.5 inch) long and densely covered with reddish, 
woolly hairs up to 10 millimeters (0.4 inch) long. This species is distinguished 
from others of this endemic Hawaiian genus by the length of the bracts 
surrounding the flower head, number of lobes and the width of the leaves, the 


length of the petals, and the length of the hairs on the seeds (USFWS 1996). 


Life History 
No life history information for this species is currently available 














Habitet Description 
This species typically grows in diverse mesic forest at elevations between 


475 and 795 meters (1,960 and 2,600 feet). Associated species include shakes, 
koa, kukui, Diospyros sandwicensis (lama), manono, hela pepe, papala, Nestegis 
sandwicensis (olopua), and ohia (USFWS 1996). 


Historic and Current Ranges and Population Status (Appendix K-10) 
Historically, Kokia kauaiensis was found st seven scattered populations on 


northwestern Kauai. This species is currently found st six populations on State 
land in the following areas: Pasiki Valley; Mahanaloa Valley; Kuia Valley; the 
western side of Kalalau Valley, and Pohakuao Valley, both within Na Pali Coast 
State Park; and Koaie Stream branch of Waimea Canyon, where some plants may 
be within the boundary of the Alakai Wilderness Preserve. The 3 largest 
populations contain between 30 and 50 individuals each, with the others cach 
numbering fewer than 10 individuals. Estimates of the total number of 
individuals range from 105 to 150 (USFWS 1996, K. Wood and S. Perlman, 
personal communication 1997). 


Reasons for Decline and Current Threats 

Competition v ith and habitat degradation by the invasive alien plant 
species lantana, Passi,’ora ligularis (sweet granadilia), thimbleberry, Kalanchoe 
pinnata (air plant), strawberry guava, and Triwnfetia semitriloba (Sacramento 
bur); substrate loss, from erosion; habitat degradation and browsing by feral goats 
and black-tail deer (Odocoileus hemionus), and predation by rats, which eat the 
seeds, are the major threats affecting the survival of Kokia kauaiensis (USFWS 
1996). 


Conservation Meases 
The population of Kokia kauaiensis in Pasiki Valley has been fenced by 


the Kauai Division of Forestry and Wildlife (Alvin Kyono, Kauai Division Of 
Forestry And Wildlife, personal communication 1997). This species has been 
propagated by sced and tissue culture and over 50 plants have been cultivated in 
botanical gardens (G. Ray, personal communication 1997). General conservation 
efforts for the Kauai I] Plant Cluster taxa can be found in the Overall 
Conservation Efforts section of this plan. 
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Needed Recovery Actions 
1) Remove alien plants inside completed enclosures. 

The Paaiki Valley population is now protected from imminent destruction 
by goats. However, broad-scale control of rats and alien weeds should begin 
inside the area that has been enclosed. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 


also appropriate for this species. 


Labordia tinifolia var. wahiawaensis Recovery Priority 6 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Pian 
for the Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Labordia tinifolia var. wahiawaensis. 


Based upon a specimen collected by Steve Periman on Kauai in 1980, 
Harold St. John described Labordia tinifolia var. wahiawaensis, naming it for the 
Wahiawa Mountains where it was first collected (USFWS 1996). 


Labordia tinifolia var. wahiawaensis, a member of the logania family 
(Loganiaceac), is a shrub or small tree, usually 2 to 8 meters (6.6 to 26.2 feet) tall. 
The young branches are cylindrical or nearly so and hairless. The elliptic to 
lance-shaped leaves are usuaily 4.5 to 21 centimeters (1.8 to 8.3 inches) long and 
2 to 5 centimeters (0.8 to 2 inches) wide. The membranous leaves are medium 
green and hairless, and the veins are not impressed on the upper leaf surface. 
Normally, 9 to 12 hairless flowers are clustered on a downward curving 
inflorescence stalk 9 to 22 millimeters (0.35 to 0.9 inch) long, each having an 
individual stalk 8 to 11 millimeters (0.2 to 0.4 inch) in length. The pale yellowish 
green flower is narrowly urn-shaped, 17 to 19 millimeters (0.7 to 0.75 inch) long. 
The tubular portion of the flower is 5.5 to 7.8 millimeters (0.2 to 0.3 inch) long 
with long, white hairs inside, while the egg-shaped lobes are 1.7 to 2.3 millimeters 


(0.07 to 0.09 inch) long. The fruit is an egg-shaped capsule, 8 to 17 millimeters 
(0.2 to 0.7 inch) long, usually with two valves and an apex with a beak 0.5 to 1.5 











millimeters (0.02 to 0.1 inch) long. Three varieties of Labordia tinifolia exe 
recognized: var. lanaiensis on Lanai and Molokai, var. tinffolia on Kauai and four 
other islands, and var. wahiawaensis, endemic to Kauai. Variety wahiawaensis is 
distinguished from the other two by its larger corolla. This species differs from 
others of the genus by having a long common flower cluster stalk, hairless young 
stems and leaf surfaces, transversely wrinkled capsule valves, and corolla icbes 
usually 1.7 to 2.3 millimeters (0.1 inch) long (USFWS 1996). 


Life History 
No life history information for this species is currently available. 


Habitat Description 
Labordia tinifolia ver. wahiawaensis grows along streams in lowland wet 


forests dominated by chia and often in association with olapa or uluhe. Plants 
found in association with this taxon include haiwale, heme, kopiko, manono, and 


Athyrium sp. (USFWS 1996). 


Historic and Current Ranges and Population Status (Appendix K-11) 
Labordia tinifolia var. wahiawaensis is only known from the Wahiawa 


Drainage in the Wahiawa Mountains of Kauai from about 630 to 740 meters 
(2,070 to 2,430 feet) elevation on privately owned land, within a 0.8- by 1.2- 
kilometer (0.5- by 0.75-mille) area. More than 100 plants grew in the area before 
Hurricane Iniki swept over Kauai in 1992. During a 1994 visit to the area, only 20 


to 30 surviving individuals were found (USFWS 1996). 


Reasons for Decline and Current Threats 

The primary threats to the remaining individuals of Labordia tinifolia vas. 
wahiawaensis ere competition with the alien plant strawberry guava, habitat 
degradation by pigs, trampling by humans, and a risk of extinction from naturally 
occurring events and from reduced reproductive vigor due to the small number of 


individuals in the only known population (USFWS 1996). 
Conservation Measures 

This species has been successfully propagated from seeds and plants are in 
cultivation at Waimea Arboretum (G. Ray, personal communication 1997). No 











additional species-specific conservation efforts have been undertaken. General 
conservation efforts for the Kauai I] Plant Cluster taxa can be found in the Overall 
Conservation Efforts section of this plan. 


Needed Recovery Actions 
1) Construct enclosures to protect against feral ungulates and control alien plant 


species. 

Because so few individuals now exist, emergency measures should be 
taken immediately to fence the remaining individuals to protect them against 
further degradation by feral pigs. Once enclosed, those areas should undergo 
management to remove the alien plants focusing on strawberry guava. 


2) Begin attempts to outplant in protected areas in order to increase reproductive 
vigor. 

Because of the success in propagating additional plants from seeds on the 
grounds of the National Tropical Botanical Garden and Waimea Arboretum, 
attempts should be made to collect and broadcast seeds in areas that have been 


protected and are under management to control alien plant species. This will 
reduce the risk of extinction from naturally occurring events. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Pian, are 


also appropriate for this species. 


Myrsine linearifolia Recovery Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 


for the Kauai Plant Cluster. 


Description and Taxonomy 
Appendix J contains a line drawing of this taxon. 


Lydgate first collected Myrsine linearifolia on Kauai in 1912. Edward Y. 
Hosaka chose the specific epithet to describe its distinctive linear-lanceolate 
curved leaves. In an action that was not supported by other taxonomists, Otto and 


Isa Degener transferred several species from the genus Myrsine to the genus 
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Rapanea based upon minute floral features. The currently accepted treatment of 
the Hawaiian members of the family follows Hosaks's earlier, broad concept of 
Myrsine (USFWS 1996). 

Myrsine linearifolia, a member of the myrsine family (Myrsinaceae), is a 
branched shrub, 2.5 to 8 meters (8.2 to 26.2 feet) tall. The slightly fleshy, lincer 
leaves are 5 to 9 centimeters (1.7 to 3 inches) long, 0.25 to 0.4 centimeter (0.09 to 
0.14 imch) wide, often yellowish purple towerd the base, and tend to be clustered 
toward the upper “canches. The margins of the leaves are smooth and roll slightly 
toward the underside of the leaf. One to three apparently perfect (containing male 
and female pets) flowers, on stalks | to 4.2 millimeters (0.04 to 0.17 inch) long, 
occur in clusters among the leaves. The greenish petals are inversely 
lance-shaped, about 2.2 to 2.5 millimeters (0.09 to 0.1 inch) long, and also have 
margins fringed with hairs. At maturity, the fruits are black elliptic-chaped 
drupes, about 6 millimeters (0.2 inch) long. This species is distinguished from 
others of the genus by the shape, length, and width of the leaves, length of the 
petals, and number of flowers per cluster (USFWS 1996). 


Life History 
No life history information for this species is currently available. 


Habitat Description 

Myrsine linearifolia typically grows in mesic to wet chia forests that are 
sometimes co-dominant with olapa or uluhe from 585 to 1,280 meters (1,920 to 
4,200 feet) elevation (USFWS 1996). Plants growing in association with this 
species include ahakea, aiea, alani, Eurya sandwicensis (anini), kopiko, 
Lysimachia sp., and native ferns. 


Historic and Current Ranges and Pogulation Status (Appendix K-12) 
Historically, Aéyrsine linearifolia wes found at nine scattered locations on 
Kauai: Olokele Valley, Kalualea, Kalaleu Valley, Kahuamea Fiat, Limabuli- 
Hanakapiai Ridge, Koaie Stream, Pohakuso, Namolokama Summit Piatesu, and 
Haupu. This species is currently found at seven of those nine populations on State 
and private land: Kalaleu Valley, Kahuemaa Flat, Limabuli Valley, Hanakapiai 
Ridge, Koaie Stream, Pohakuso, and Namolokama Summit Plateau. 
Additionally, a new population was discovered in Wahiawa Drainage. The largest 








population, located in Kalaleu Valicy, contains several hundreds of individuals. 
The remaining 7 populations total about 100 plants; hence, approximately | ,000 
to 1,500 individuals are known for the entire species (USFWS 1996). 
, 
Competition with alien plants such as daisy fleabanc, lantana, prickly 
Florida blackberry, strawberry guava, thimbieberry, and air plant, and habitat 


degradation by ungulates such as pigs and gosts are major threats to Adrsine 
linearifolia (USFWS 1996). 


Conservanon Measures 

This species has been successfully propagated from seeds and tissue 
culture, and two plants were in cultivation on the grounds of the National Tropica! 
Botanical Garden; however, these plants have since died (Melony Chapin, 
National Tropical Botanical Garden, personal communication 1997). No other 
species-specific conservation efforts have been undertaken. General conservation 
efforts for the Kauai [] Plant Cluster taxa can be found in the Overall 
Conservation Efforts section of this plan. 


Needed Recovery Achons 
1) Maintenance of adequate genctic stock. 

Maintenance of adequate genetic stock ¢x situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 


available for outplanting. 


2) Development of management plans to control alien plant species. 

A long-range management plan to contro! alien plant species in the eight 
populations, with special emphasis on the largest population located in Kalalau 
Valley, which contains several hundred individuals, needs to be developed. 
Because some of the land is privately owned, a commitment should be developed 
for long-term stewardship and conservation of these areas. Active management 
should include control of the following alien plants: daisy fleabanc, Lantana, 


prickly Florida blackberry, strawberry guava, thimbleberry, and air plant. 











Additional recovery ections, as discussed in the Stepdown Narrative of the 
Recovery Pian for the Kauai Plent Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Phyllestegia knadsenil Recovery Priority 5 
(cn USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Pian 
for the Kauai Plant Cluster. 


Description sed Taxonomy 
No line drawing is available for Phyllostegia bustventi. 


Hillebrand described Phyllostegia lousdsenii from a specimen collected by 
Knudsen in the 1800s. He chose the specific epithet to honor the collector 
(USFWS 1996). 

Phylicstegia lowedsenti, a member of the mint family (Lamiaceae), is an 
erect, perennial herb or vine. The opposite leaves are limp, ovate, faintly hairy, 
11.5 to 18 centimeters (4.5 to 7 inches) long, and 5.1 to 9 contioncters (2 t 3.5 
inches) wide. Flowers are borne in groups of two to four along a flower stalk 4 tw 7 
6.5 centimeters (1.6 to 2.6 inches) long. The corolla is 6 to 8 millimeters (0.2 to 
0.3 inch) long. The fruits are four black, fleshy nutiets in each flower and are 1.5 
to 2 millimeters (0.06 to 0.08 inch) long. This species differs from others in this 
genus in its specialized flower stalk. It differs from the closely related 


Phyllostegia floribunda in often having four flowers per group (USFWS 1996). 


Life History 
No life history information for this species is currently evailable. 


Habitat Description 
This species is found in chia lowland mesic forest at 865 meters (2,840 


feet) elevation. Associated species inchade olomes, Cyrtandra kawatensis 
(ulunahele), Cyrtandra paludosa (moa), Elasocarpus bifidus (kalia), Cryptocarya 
mardi (holo), Doodia hewhiana, Seiagineila arbuscda, lama, Zarthorytvm 
dipetahan (ae), Pittosponam sp. (hoewsa), Poweria sandwicensis (alea), and 
Pritchardia minor (loubu) (USFWS 1996). 











Historic and Current Ranges and Population Status (Appendix K-13) 

Until 1993, Phyllostegia loudsenti wes caly known from the type 
collection made in the 1800s from the woods of Waimea. In 1993, botanists at 
National Tropical Botanical Garden rediscovered one individual of this spucies in 
Koaie Canyon (USFWS 1996). Since then two more individuals of this species 
were found in the same an a (Donna Damron, NTBG, i lin. 1997). 


Reasons for Decline and Current Threats 

Major threats to Phyllostegia bueisenii inchude habitat degradation by pigs 
and goats, competition with alien plant species such as pépili, Hilo grass, lantana, 
and air plant, and a risk of extinction from naturally occurring events (c.g, 
landslides) and reduced reproductive vigor due to the smal] sumber of individuals 


in the only known population (USFWS 1996). 


Conservation Measures 

A single seed is in storage at the National Tropical Botanical Garden (G. 
Ray, personal communication 1997). In 1997 fencing wes constructed around the 
three known plants by the State of Hawaii's Department of Forestry and Wildlife 
(A. Kyono, Kauai DOFAW, personal communication 1997). Additional 
conservation efforts needed for the Keuai [] Plant Cluster taxa can be found in the 
Overall Conservation Efforts section of this plan. 


Needed Recovery Achons 
1) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock «x sifu should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. Additionally, specific monitoring 
efforts should be made so that any seeds produced can be collected immediately 
from the one individual discovered in Kose Canyon. 


2) Construct enclosure to protect against feral ungulates snd controi alien plant 
species. 
Emergency measures should be taken immediately to fence the remaiming 
individual to protect it against further degradation by feral pigs. Once enclosed, 











this even should undergo management to remove the slicn plants, focusing on hs 
following alien plants: pipili, Hilo grees, lentena, and air plant. 


Additional recovery actions, es discussed in the Stepdown Narrative of the 
Recovery Pian for the Kauai Plant Cluster, beginning on page 138 of he Plan, ave 
also appropriate for this species. 


PhyGlestegia wawrane Recovery Priority 5 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Chauster. 


Description aed Taxonomy 
No line drswing is svailable for Phyllostegia wawrana. 


Phyllostegia wawrana wes described by Sherff from a collection made in 
the 1800s. Sherff choose the specific epithet to honor the collector, Dr. Heinrich 
Wawra (USFWS 1996). ; 

Phyllostegia wawrana, a member of the mint family, is e perennial vine 
that is woody towerd the base and has long, crinkly hairs along the stem. The 
leaves are opposite, ovate, and covered with hairs, especially alom, the veins of 
the lower surface. The leaves are 10.5 t 20 comtianeters (4.1 to 7.8 inches) long 
and 4 t 11 cemtimeters (1.6 to 4.3 inches) wide. Flowers ave borne in groups of 
four to six along a leafy flower stalk with one or two short lateral branches. Each 
of these lateral branches have a pair of leaves at the base. The corolla tube is 
about 10 millimeters (0.03 imch) long, with an upper lip sbout 2 snillimeters (0.08 
inch) long. The iuits are four greenish-dleck nuticts in each flower and are about 
2 millimeters (0.08 inch) long. This species may be related to Phyllostegia 
floribunda end Phyllostegia krasdsenii, but bas a lees specialized flower stalk 
(USFWS 1996). 


Life History 

Seeds were obverved by botanists from the National Tropical Botanical 
Garden in August of 1993 (S. Periman, NTBG, Provenance Report 1993). No 
additional life history information for tis species is currently evailable. 








Habwst Description 
This species goows im chie-dommated fovest with eather claps o: ubube as 


codominant species. Associated species include Diplarhn sandwichiaum, 
chelo, kamswao, kolea, kopiko, Dubantia uadsenti (nsenae), Scarvola procera 
(meupeke kushiwi), Gasmera sp., Pleomele aurea (hala pepe), Cleaxylon 
sandwicense (pools), Elaphogicenm sp., ela cla wai gui, manono, hapun, aman, 
hoewa, uki, and Syzygisen sandwicensis (chia ba) (USFWS 1996). 


Historic, and Current Ranges snd Poguietion Status (Appendix K-14) 
Phyliostegia wawrana wes reported from Hanalei in the 1900s and war 


last observed along Kokee Stream im 1926, until 1993 wher National Tropical 
Botanscal Garden botanssts found three populations on State-owned land 
Cusrently there are a total of 20-30 individeals in the Makaicha Mountains, 5 or 6 
plants in Honopu Valicy (USFWS 1996), and 20 plants im Hanakos Valicy (XK. 
Wood and S. Periman, personal commumication 1997). 


Ressoes for Dectine and Current Theeats 

The major threats 0 Phyllostegia wawrana inchede degradation of habuat 
by feral pags and competition with alien plant species such a3 Geaanbleberry, 
Passifiora mollissima (banaaa poka), prickty Florida blackberry, Adelasoma 
candichen, freweed, and daisy ficabene (USFWS 1996). 


Comeervanon Mesmercs 

Thus species has been successfully propagated from seed, and one plant is 
im cultivation at the Neticaal Tropical Botanical Garden (G. Ray, personal 
communication 1997) No additional species-specific conservation efforts have 
been undertaken. General conservation efforts for he Keun [] Plant Cluster taxa 
can be found m the Overal] Conservatios Effors section of tus plan. 


Needed Recovery Achons 
1) Meutenance of edequate genetic stock 

In order to prevent ttus taxon from gomg e.fnct, propagsboa efforts and 
the mamntenance of adequate genetic stock «7 sifu should be continued 
Addatonal wild seeds should be collected penodically until the cryopreservation 














method of long-term storage is perfected. This wil! insur= ‘:<! viable seed stock 
is available for outplanting. 


2) Construct enclosures to protect against feral ungulates «<i control alien plant 
species. 

Because so few individuals now exist, emergency measures should be 
taken immediately to fence the remaining popuiziicns to protect them against 
Management to remove the alien plants, focusing on the following alien plants: 
thimbleberry, banana poka, prick}y Florida blackberry, Melastoma candidum, 
fireweed, and daisy fleabane 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Pritchardia napaliensis Recovery Priority 5 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 


for the Kauai Plant Cluster. 


Des.nption and Taxonomy 
Appendix J contains a line drawing of this taxon. 


Harold St. John described Pritchardia napaliensis based upon a specimen 
collected by Charles Christensen on Kauai in 1976. He named this plant for the 
Na Pali Coast of Kauai where it was first collected (USFWS 1996). 

Pritchardia napaliensis, a member of the palm family (Arecaceac), is a 
small palm with about 20 leaves and an open crown. The palm ranges from 4 to 6 
meters (13 to 20 feet) tall and has a slender trunk measuring 18 to 20 centimeters 
(7 to 8 inches) in diameter. The green leaf blades are about 85 centimeters (33.5 
inches} long and are almost flat (irrespective of the longitudinal folds). The lower 
leaf surface is covered with elliptic, pale, thin, flexible, and somewhat translucent 
scales with fringed margins. Upon maturity, the leaves are almost smooth and the 
leaf segments are lax, flexible, and droop with increasing age. The flowers are 
arranged in branched clusters about 14 centimeters (5.5 inches) long, which are 
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equal or shorter in leng’> | m the leaf stalks. Each flower is associated with a 
small, bristly bract. Bracts associated with the flowers or flower stalks are 
sparsely and inconspicuously coated with scales, which are usually lost at 
maturity. The black fruits are 1.7 to 2.3 centimeters (0.7 to 0.9 inch) long, 1.4 to 
1.8 centimeters (0.6 to 0.7 inch) in diameter, and inversely egg-shaped. This 
species is distinguished from others of the genus that grow on Kauai by having 
about 20 flat leaves with pale scales on the lower surface that fall off with age, 
inflorescences with hairless main axes, and globose fruits less than 3 centimeters 
(1.2 inches) long (USFWS 1996). 


Life History 
No life history information for this species is currently available. 


Habitat Description 

Pritchardia napaliensis typically grows in a wide variety of habitats 
ranging from lowland dry to mesic forests to montane wet forests dominated by 
lama and sometimes kukui, ohia, and uluhe from 150 to about 1,160 meters (500 
to about 3,800 feet) elevation. Several associated plant species besides those 
mentioned above include hala pepe, kopiko, Cordyline fruticosa (ti), 
Cheirodendron trigynum (olapa), and Ochrosia sp. (holei) (USFWS 1996). 


Histonc and Current Ranges and Population Status (Appendix K-15) 

Pritchardia napaliensis is known from three locations on the island of 
Kauai on State-owned land: Hoolulu and Waiahuakua Valleys in the Hono O Na 
Pali Natural Area Reserve and Alealau in Kalalau Valley (within or close to the 
boundaries of Hono O Na Pali Natural Area Reserve and Na Pali Coast State 
Park). This species is not known to occur anywhere else. The largest population 
in Hoolulu Valley contains between 60 and 80 plants and the 2 other populations 
each contain 3 or fewer plants, giving a total of fewer than 90 known individuals 
for this species (USFWS 1996). 


Reasons for Decline and Current Threats 

Major threats to Pritchardia napaliensis include habitat degradation and 
grazing by goats and pigs; seed predation by rats; competition with the alien 
plants air plant, daisy fleabane, lantana, Psidiwm guajava (common gusva), and 

















possibly ti; and a risk of extinction from naturally occurring events and from 
reduced reproductive vigor due to the small number of remaining populations and 
individuals (USFWS 1996). 


Conservation Measures 

One population of Pri‘chardia napaliensis in the Hono O Na Pali Natural 
Area Reserve has been fenced by the Kauai Division of Forestry and Wildlife 
(Alvin Kyono, Kauai DOFAW, personal communication 1997). This species has 
been successfully propagated and over 15 plants are in cultivation on the grounds 
of the National Tropical Botanical Garden (G. Ray, personal communication 
1997). No additional species-specific conservation efforts have been undertaken. 
General conservation efforts for the Kauai I] Plant Cluster taxa can be found in the 
Overall Conservation Efforts section of this plan. 


Needed Recovery Actions 
1) Remove alien plants inside completed enciesure. 


The State has fenced the Hono O Na Pali Natural Area Reserve population 
to protect it from imminent destruction by goats and pigs. The enclosed area 
should be surveyed and managed to reduce the following slien plant species: air 
plant, daisy fleabane, lantana, common guava, and ti. 


2) Reduce threats from rodent predation. 
A management plan to cozarol rats should be develcped. This should 


include the use of the currently approved Diphacinone bait blocks and ultimately a 
more broad-scale method such as aerial dispersal of rodenticide. 


3) Maintenance of adequate genetic stock. 

Maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 
available for outplanting. 

Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
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Pritchardia viscosa Recovery Priority 5 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 


Descrinti iT 
No line drawing is available for Pritchardia viscosa. 


Pritchardia viscosa was first described by Rock in 1921, based on a 
specimen he collected on Kauai a year earlier. The specific epithet refers to the 
very viscous inflorescence, calyx, and corolla (USFWS 1996). 

Pritchardia viscosa, a member of the pelm family, is a small palm 3 to 8 
meters (10 to 26 feet) tall. The lower surface of the leaf blades is silvery grey and 
covered with small scales. The inflorescences are about the same length as the 
leaf stalks and consist of one to three loosely branched panicles, each about 15 to 
20 centimeters (6 to 8 inches) long. The flowers occur in two opposite rows and 
are extremely sticky and shiny. The elliptic, pear-shaped fruit are up to 4 
centimeters (1.6 inches) long and about 2.5 centimeters (1 inch) wide. This 
species differs from others of the genus that grow on Kauai by the degree of 
hairiness of the lower surface of the leaves and main axis of the flower cluster, 
and length of the flower cluster (USFWS 1996). 


Life History 
No life history information for this :necies is currently available. 


Habitat Descrinti 
The plants are found in an ohia-uluhe lowland wet forest with associated 


plant species including aiea, ahakea, hame, hapuu, and kopiko (USFWS 1996). 


Historic and Current Ranges and Population Status (Appendix K-16) 

Historically, Pritchardia viscosa was known only from the 1920 collection 
from Kalihiwai Valley on the island of Kauai. It was not seen again until 1987, 
when Robert Read observed it in the same general area as Rock's type locality, off 
the Powerline Road at 510 meters (1,680 feet) elevation on State land. This 


population of two juvenile and two mature plants comprises the only known 
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extant individuals; three additional plants from this population were destroyed by 
Hurricane Iniki in 1992 (USFWS 1996; T. Flynn, personal communication 1997). 


Ressons for Decline and Current Threats 

Strawberry guava and alien grasses such as Hilo grass are major threats to 
Pritchardia viscosa because these alien plants are effective competitors for space, 
light, nutrients, and water. Rats eat the fruit of Pritchardia viscosa and are, 
therefore, a serious threat to the reproductive success of this species. At least one 
of the remaining mature trees has been damaged by spiked toots used either by a 
botanist or seed collector to scale these trees. Also, because of the small numbers 
of individuals i: the only known population, this species is susceptible to 
extinction because a single naturally occurring event (e.g., a hurricane) could 
destroy all remaining plants (USFWS 1996). 


Conservation Measures 

This species has been successfully propagated from seed and tissue culture 
and 20 plants are presently in cultivation (G. Ray, personal communication 
1997). No additional species-specific conservation efforts have been undertaken. 
General conservation efforts for the Kauai II Piant Cluster taxa can be found in the 
Overall Conservation Efforts section of this plan. 


Needed Recovery Actions 
1) Construct enclosure to protect against feral ungulates and control alien plant 
species. 

Emergency measures should be taken immediately to fence the remaining 
individual to protect it against further degradation by feral pigs. Once enclosed, 
this area should undergo management to remove the alien plants, such as Hilo 
grass and strawberry guava. 


2) Reduce threats from rodent predation. 
A management plan to control rats should be developed. This should 


include the use of the currently approved Diphacinone bait blocks and ultimately a 
more broad-scale method such as aerial dispersal of rodenticide. 
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3) Maintenance of adequate genetic stock. 

Maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfec.ed. This will insure that viable seed stock is 


available for outplanting. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Pian, are 


also appropriate for this species. 


Schiedea helleri Recovery Priority 5 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for th: Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Schiedea helleri. 


In 1895, Heller collected a plant specimen on Kauai that Sherff later 
named Schiedea helleri in honor of its collector. Listed as possibly extinct in the 
current treatment of the family, Schiedea helleri was recently collected on Kauai 
by botanists from the National Tropical Botanical Garden (USFWS 1996). 

Schiedea helleri, a member of the pink family, is a vine. The stems, 
smooth below and minutely hairy above, are probably prostrate and at least 0.15 
meter (0.5 foot) long with internodes at least 4 to 15 centimeters (1.6 to 6 inches) 
long. The opposite leaves are somewhat thick and range from 10 to 14 
centimeters (4 to 5.5 inches) long and 4.5 to 6 centimeters (1.8 to 2.4 inches) 
wide. The leaves are triangular, egg-shaped to heart-shaped, conspicuously 
three-veined, and nearly hairless to sparsely covered with short, fine hairs, 
especially along the margins. The perfect flowers occur in loose, open branched 
clusters, cach branch being 20 to 26 centimeters (8 to 10.2 inches) long. The 
flower contains 3 styles and probably 10 stamens. The fruits are capsules, about 3 
to 3.4 millimeters (0.12 to 0.13 inch) long. This species differs from others of the 


genus that grow on Kauai by its vincy habit (USFWS 1996). 














Life History 
Thre plants were observed flowering by botanists from the National 


Tropical Botanical Garden in February 1995 (Steve Perlman, NTBG Provenance 
Report 1995). No additional life history information for this species is currently 
available. 


Habitat Descripnon 
Schiedea helleri is found on steep cliffs in closed ohis-uluhe montane wet 


forest on State-owned land, within or close to the Alakai Wilderness Preserve, at 
approximately 1,070 meters (3,500 feet) elevation. Other native plants growing in 
association with this population include hapuu, kanawao, olapa, Cyanea hirteila 
(haha), Dianella sandwicensis (ukiuki), and Viola wailenalenae. The federally 
endangered Poa sandvicensis is also found here (USFWS 1996). 


Historic and Current Ranges and Population Status (Appendix K-17) 

Schiedea helleri was originally found only at a single location above 
Waimea, at Kaholuamano on the island of Kauai, collected 100 years ago . In 
1993, this species was discovered on a steep wall above a side stream off Mohihi 
Stream, approximately 5.6 kilometers (3.5 miles) north of the original location. 
This population consists of 30 to 40 mature individuals found on a steep cliff in 
closed ohia-uluhe montane wet forest on State-owned land, within or close to the 
Alakai Wilderness Preserve, at approximately 1,070 meters (3,500 feet) elevation. 
Recently, a small population of 10 plants was discovered along the Mohihi- 
Waialeale Trail, and three plants were found in Nawaimaka Valley (K. Wood and 
S. Perlman, personal communication 1997). 


Reason for Decline and Current Threats 

Competition with the noxious alien plant prickly Florida blackberry and a 
risk of extinction from naturally occurring events and from reduced reproductive 
vigor due to the small number of extant individuals, are serious threats to 
Schiedea helieri. Pigs have not yet been reported from this drainage, but pose a 
potential threat since they are found in nearby areas (USFWS '996). 











Conservation Measures 

Seeds and cuttings were collected by the National Tropical Botanical 
Garden but did not survive (Gary Ray, personal communication 1997). No 
additional spec’ es-specific conservation efforts have been undertaken. General 
conservation ‘forts for the Kauai I] Plant Cluster taxa can be found in the Overall 
Conservat'on Efforts section of this plan. 


Needed Recovery Actions 
1) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically unti! the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 
available for outplanting. 


2) Monitor status and threats and look for additional populations. 

Monitoring of the existing population and attempts to find further 
populations should be undertaken. This work presents practical difficulties due to 
the location of one of the largest populations on a steep cliff off Mohihi Stream. 
Because of the habitat that the Schiedea helleri prefers, monitoring populations 
using rock-climbing techniques could cause damage to the fragile vegetation. 
Therefore, care must be taken not to damage cliff vegetation. 


3) Surveys for appropriate outplanting sites and outplanting. 

Outplanting using collected seeds should be attempted immediately after 
further surveys are conducted to identify appropriate areas. These surveys should 
focus on the following areas where the Schiedea helleri are currently and 
historically found: steep cliff off Mohihi Stream and along the Mohihi Waialeale 
Trail and Nawaimaka Valicy. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery !*lan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 














Schiedes hanaiensis Recovery Priority 5 


(on USFWS scale of 1-18 (USFWS 1963) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 


Description and Taxonomy 
No line drawing is available for Schiedea kowaiensis. 


First collected near Papaa on Kauai by Otto Degener and Amy Greenwell 
in 1952, Schiedea kauaiensis was described by St. John in 1988. The authorities 
on this endemic Hawaiian geaus, Stephen Weller, Ann Sekai, and Warren 
Wagner, accept Schiedea kauaiensis as a distinct species (S. Weller, in lia. 1994, 
1995). Other published names considered synonymous with Schiedea kauaiensis 
include Schiedea nuttallii ver. paucifiora and Schiedea wichmanii (S. Weller, in 
litt, 1994). 

Schiedea kawziensis, a member of the pink family, is a generally hairless, 
erect subshrub, with stems normally 0.3 to 1.5 meters (1 to 5 feet) long. The 
green, sometimes purple-unged leaves are opposite, narrowly egg-shaped or 
lance-shaped to narrowly or broadly elliptic, up to 13 centimeters (5 inches) long, 
and 3.5 centimeters (1.4 inches) wide. The petalless, perfe<i flowers are borne in 
open branched inflorescences, moderately covered with fine, short, curly, white 
hairs. The lance-shaped sepals, 2 to 3.8 millimeters (0.08 to 1.5 inches) long, are 
green or sometimes purple-tinged. The fruit is a capsule. The round to kidney- 
shaped seeds are about 2 millimeters (0.08 inch) long. This specics is 
distinguished from others in this endemic Hawaiian genus by its habit, larger 
leaves, the hairiness of the inflorescence, the number of flowers in cach 
inflorescence, larger flowers, and larger seeds (Wagner et al. 1990; S. Weller, in 
litt. 1994). 


Life History 
Little is known about the life history of this taxon. Fruit and flowers have 


been observed in July and August, and flowering material has been collected in 
September (S. Weller in lit. 1994). 
There is no evidence of regeneration from seed under field conditions. 


Seedlings of species of Schiedea occurring in mesic or wet sites are apparently 











consumed by introduced slugs and snails. These have been observed feeding on 
Schiedea membranacea, encther mesic forest species f+ occurs on Kauai. In 
contrast to mesic-forest species, Schiede. >ccurring in dry areas produce ebundant 
seedlings following winter rains, presumably because there are fewer alien 
consumers in the drier sites (S. Weller, personal communication 1997). 


Reproductive cycles, longevity, specific environmental requirements and 
limiting factors are unknown. 


Habitat Description 

Schiedea kauaiensis typically grows in diverse mesic to wet forest on 
steep slopes. Associated plant taxa include Psychotria hexandra (kopiko), 
Exocarpus luteotus (heau), lama, the federally threatened Peucedamusn 
sandwicense (makou), and the federally endangered Exphorbia haeleeleana 
(akoko) (USFWS 1996; S. Weller, in list. 1994). 


Histon and Cyrrent Ranges and Population Status (Appendix K-18) 

Historically Schiedea kauaiensis was known from the northwestern side of 
Kauai, from Papea to Mahanaloa. It was thought to be extinct until the two 
currently known populations were found, which total about 15 plants. Both 
populations occur on State land—the Mahanaloa Valley population within Kuia 
NAR and the Kalalau Valicy population within Na Pali Coast State Park (USFWS 
1996; USFWS in litt, 1997; S. Periman, personal communication 1996) . 


Reasons for Decline and Current Threats 
Threats to Schiedea kawaiensis include habitat degradation and/or 


destruction by feral pigs, goats, and deer, competition from several alien plant 
taxa; predation by introduced slugs and snails, landslides; and a risk of extinction 
from naturally occurring events and/or reduced reproductive vigor due to the low 
number of individuals in only two known populations. Schiedea kausiensis is 
also potentially threatened by fire (USFWS 1996a; S. Weller, personal 
communication 1997). 








Conservation Measures 
Both populations are found in State managed areas: Kua NAR and the Na 


Pali Coast State Park. No specific conservation actions are known for this taxon. 


Needed Recovery Achons 
1) Construction of enclosures to protect populations against feral and wild 


ungulates. 

Enclosures should be constructed around the two known populations of 
Schiedea kauaiensis to reduce impacts from ungulates. Subsequent control or 
removal of ungulates from these areas will alleviate their mmpact on native 
ecosystems. Commitments should be developed for long-term stewardship and 
conservation of these areas once they have deen enclosed. 


2) Development of management plans to controi cumpeting alien plant species. 
A long-range management plan to contro! alien plants such as Evigeron 
sp., Rubus sp., and air plant should be developed. 


3) Maintenance of adequate genetic stock. 

In order to prevent extinction of this species, ex situ propagation should be 
initiated. Specific efforts should be made to immediately collect propagation 
material from both populations. 


4) Enhancement of wild populations and establishment of new populations. 
Once adequate propagated material is available, and fencing and weed 
control are underway in the areas of in situ populations, enhancement of these 


wild populations by outplanting should occur. Establishment of new populations 
within the histonc range of Schiedea kauaiensis should be initiated in areas free 


from the impacts of feral ungulates and ahen plants. 


5) Control of introduced snails and shugs. 

Control of introduced snails and shugs is essential for protection of this 
lack of seedlings in the field seems, therefore, almost certainly to be the result of 
grazing. Evidence for other species of Schiedea that occur in mesic areas suggests 








that these alien species consume essentially all sceds, and probably a substantial 
portion of the seed crop. Methods to control the predation on seeds and/or 
seedlings of this species need to be determined and implemented (S. Weller, 
personal communication | 997). 


6) Research on pollinators. 

Research on pollinators is necessary because of the possibility thet 
declines in native pollinator fauna might increase levels of inbreeding, and result 
in the expression of inbreeding depresmon. Estimates on inbreeding depression 
for this species are not available (S. Weller, personal communication 1997). 


Schiedea membranacea Recovery Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Pian 
for the Kauai Plant Cluster. 


Descnpnon aod Taxonomy 
Appendix J contains a line drawing of this taxon. 


Robert Hobdy col.ected a specimen of Schiedea membranacea on Kauai in 
1969. Harold St. John later described and named the taxon. The specific epithet 
refers to the membranous texture of the leaves (USFWS 1996). 

Schiedea membranacea, a member of the pink family, is a perennial herb. 
The unbrunched, fleshy stems mse upwards from near the base and are somewhat 
sprawling. They are 0.5 to | meter (1.6 to 3.3 feet) long with internodes 6 to 12 
centimeters (2.4 to 4.7 inches) long. During dry seasons, the plant dies beck to a 
woody, short stem at or beneath the ground surface. The oppositely arranged 
leaves, 13 to 20 centimeters (5 to 8 inches) long and 5 to § centimeters (2 to 3.2 
inches) wide, are broadly ellipoc to egg-shaped, generally thin, have five to seven 
longitudinal veins, and are sparsely covered with short, fine hairs. The perfect 
flowers have no petals, are sumerous, and occur in large branched chusters. The 
inflorescence are about 25 to 27 centimeters (10 to 10.6 inches) long. The purple, 
lance-shaped sepals are about 2 millimeters (0 08 inch) long and have thin, dry. 
membranous margins. The flowers contain } to 5 styles and probably 10 stamens. 
The capsular fruits, 2.5 to 3 millimeters (0.1 to 0.12 inch) long, are purple at the 














apex. This species differs from others of the genus that grow on Kausi by having 
five- to seven-acrved lesves and an herbaceous babu (USFWS 1996). 


Life History 

Schiedaa membranacea appears to be a long-lived perenmal Plants 
marked in Mahanaice Guich in 1967 were alive in 1997, deapite Hurricane iaiki. 
There was no evidence of recruitment im the population, despite the production of 
abundant sced during all years of observation (1987, 1994-1997). introduced 
snails have been observed feeding on flowers and developung seed capsules, 
and garlic sneils are common near the plants. ht sccms very likety teat introduced 
molluscs are responsible for the fasbure of recrustment. 

Under greenhouse conditions, thes species, as weil as other Schiedea 
species, is extremely senestrve to shugs and snails, further suggesting that the 
introduction of these aben species has hed detrumental effects on Schiedea species 
in natural condsbons. 

Schiedea membranacea is extremely diverse at allozyme loci, based on 
observations of plants from Mahanaios Guich (mean sumber of alleles per 
locus+3.00, percentage of polymorphic locr66.7, mean heterorygosity-O 366). 
As expected for a genetically diverse species, inbreeding depression is very 
ugh In an artificial crossayy program, the relative mbreeding depresmon 
averaged over || maternal parents was 0.73, suggesting that very few selfed 
progeny would survive to adulthood if germinanon were successful Under 
current condstons of pollination, Schiedea membranacea 1s largely outcrossed, 
based on outcrossing rates of 0.925 in 1993 and 0.749 in 1994. Pollinators for 
Schiedea membranacea are unknown. No visitors have been seen during the 
dayume, and none were observed during one set of mgit observations (Steve 
Weller, University of Califorma « irvine, personal communication | 997). 


Habitat Deacopbos 

This species is typecally found on cliffs and ci:ff bases im a wide variety of 
mesic to wet habitats between 520 and | 160 meters (1,700 and 3,800 feet) 
elevanon The vegetaton ranges from open to closed lowland to montane 
shrubland to forest comununsbes with esther a vanety of canopy and understory 
species or domunated by kukwi, mamaki, or otua (USFWS 1996). 











Historic aed Curreet Ranges and Poguistion Stems (Appendix K-19; 
Schiedea membranacea is tnows from sxx cuzrent populations on the 


western side of the island of Kauai: Mahanaice-Kuia, Paniki, Kalalen, Nusiolo., 
Wainihe and Wasaiee vaiicys on State (‘nchuding Kusa Natural Asea Reserve and 
Na Pali Coast State Park) and privately owned land. This species is not known to 
have occurred st ary other locations. Although the sumber of plants of tus 
species remaiming m Pasiki Valicy is not known, about 200 to 250 individuals we 
known im the other 5 populations (USFWS 1996). 


Reasons for Decline and Cuneo Threats 

Habwtat degradatnon by feral ungulates (black-tmil deer. goats, and pigs). 
competihon with the aben plant spenes dasy fleabane. lantana, pnckty Flondas 
blackberry. thumbieberry, strawberry gusva, Ageratina riparia (Hamakus 
pamakeani), and banans poka. and landsides are the primary tweats to Schiedec 
membranacea (USFWS 1996). 

Based on observanbons indicating that snasis and shugs may consume seeds 
and seedlings, 1s likely thet mtroduced molluscs represent a major threat to 
thes specees. Uniess the cause for fadure of recrusttment 1s determined, tus 
populaton will decline 2s adult individuals die This specees has survived t date 
only because adults are long-irved. but eventually. the adults m the popuisnon will 
succumb t© vanous sources of mortality More mformanon is seeded on 
pollanators, wach currently appear to contribute to a gh outcrossing rate. Loss 
of pollinators would lead to expresmon of inbreeding depresmon, and presumabty 
the eventual deciine ~f the popuiabon. should the condshons resulting m fabure of 
germunation be reversed (S_ Weller. personal commumcation | 997). 


Conservanon Measures 

Thes specses has been successfully propagated by seed Over 90°) seeds 
are in storage and over 20 plants are = cultivation (G. Ray, personal 
commumcapon |997) No addrbonal species-specific conservation efforts have 
been undertaken General conservapon efforts for the K.aum [] Plant Chaseer taxa 
can be found im the Overall Conservanon Efforts sechon of thus plan. 











Needed Kecovery Actions 
1) Surveys in Paaiki Valley. 

Surveys in Paaiki Valley showid be conducted to determine how many 
individuals still exist in this area. 


2) Construct enclosures and develop a management plan for these enclosures. 

Because of the threat from feral ungulates, enclosures should be 
constructed around the existing populations. To insure that the enclosures are not 
threatened by landslides, the existing six populations should be evaluated and 
ranked according to landslide threat prior to construction of enclosures. Without 
this protection, this species will continue to decline due to degradation of habitat 
by feral pigs. Once enclosed, those areas should undergo management that targets 
the reduction and removal of the following alien plant species: daisy fleabane, 
pamakani, and banana poka. 


3) Determine the cause of low recruitment in the natural populations. 

Enclosures will protect adult plants from ungulate damage, but will not 
reverse the low germination observed in Mahanaloa Gulch, and presumably the 
eventual decline of this species. Therefore, experiments should be undertaken to 
determine if snails and slugs are the major cause of recruitment failure. Once this 
determination has been made, appropriate recommendations can be made for long 
term protection of this species. 


4) Undertake research to determine the pollinator or pollinators of Schiedea 
membranacea. 

Pollinators appear to be critical to the high outcrossing rate of this species, 
and if they were to decline, very high levels of inbreeding depression would be 
Without any knowledge of the pollinators, it will be impossible to implement 
plans ensuring survival of this species. Observations should be carried out during 
the day and night, since Schiedea lydgatei is pollinated by night-flying moths and 
it seems likely that the same or similar insects pollinate Schiedea membranacea. 
Once pollinators have been identified, aspects of the management plan may be 
modified to ensure survival of the pollinating species as well. 








Additiona: recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Pian for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


Schiedea stellarioides Reco - y Priority 2 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 


Descrinti iT 
No line drawing is available for Schiedea stellarioides. 


Mann and Brigham first collected a specimen of Schiedea stellarioides in 
the mountains of Kavai between 1864 and 1865. Benedict Pierre George 
Hochreutiner and E.E. Sherff published several varieties of this species, 
characterized only by slight differences in leaf shape and size, which are not 
recognized in the current treatment of the family (USFWS 1996). 

Schiedea stellarioides, a member of the pink family, is a slightly erect to 
prostrate subshrub 0.3 to 0.6 meter (1 to 2 feet) tall with branched stems and 
internodes generally 3.5 to 6.5 centimeters (1.4 to 2.5 inches) long. The opposite 
leaves are very slender to oblong-elliptic, 2.7 to 8.2 centimeters (1.1 to 3.2 inches) 
long, 0.2 to 1.3 centimeters (0.1 to 0.5 inch) wide, and one-veined. The perfect 
flowers lack petals and occur in open branched clusters. The inflorescence ranges 
from 15 to 32 centimeters (6 to 12.6 inches) long. The flower stalks are 7 to 10 
millimeters (0.28 to 0.4 inch) long and the narrowly egg-shaped sepals are 2.9 to 
3.3 millimeters (0.11 to 0.13 inch) long. The flowers contain 10 stamens, 3 styles, 
and a 2-lobed nectary. The capsular fruits are 2.2 to 3.4 millimeters (0.09 to 0.13 
inch) long and contain tiny, dark brown, circular to kidney-shaped, slightly 
wrinkled seeds. This species is distinguished from others of the genus that grow 
on Kauai by the number of veins in the leaves, shape of the leaves, presence of a 
leaf stalk, length of the flower cluster, and shape of the seeds (USFWS 1996). 














Life History 

Plants were observed flowering by botanists from the National Tropical 
Ex‘tanical Garden in February 1995 (Steve Periman, NTBG Provenance Report 
1995). No additional life history information for this species is currently 
available. 


Habitat Descrinti 
Schiedea stellarioides is found on steep slopes in a closed koa-ohia 
lowland to montane mesic forest between 610 and 1,120 meters (2,000 and 3,680 
feet) elevation (USFWS 1996). Associated plant species include aalii, alani, 
ukiuki, Bidens cosmoides (poola nui), Mariscus sp., and Styphelia tameiameiae 

(pukiawe) (USFWS 1996). 


Historic and C R | Population S 7 tix K-20) 
Historically, Schiedea stellarioides was found at the sea cliffs of 
Hanakapiai Beach, Kaholuamano-Opaewela region, the ridge between Waialac 
and Nawaimaka valleys, and Haupu Range on the island of Kauai. This species is 
now found only at the ridge between Waialae and Nawaimaka valleys on State 

land, just 0.8 kilometer (0.5 mile) northwest of the Kaholuamano-Opaewela 
region. This population of approximately 500 to 1,000 individuals is found on 
steep slopes in a closed koa-ohia lowland to montane mesic forest between 610 
and 1,120 meters (2,000 and 3,680 feet) elevation. The plants are scattered in an 
approximately 2-kilometer (1.25-mile) by 0.3-kilometer (0.2-mile) area (USFWS 
1996). 


Reasons for Decline and Current Threats 

The primary threats to this species include habitat degradation by feral 
ungulates (pigs an‘ goats), direct destruction of plants by goats, competition with 
the alien plants molasses grass and prickly Florida blackberry, and a risk of 
extinction of the one remaining population from naturally occurring events 
(USFWS 1996). 


Conservation Measures 
The Division of Forestry and Wildlife and the U.S. Fish and Wildlife 
Service intend to fence the only known population of this species in 1998 to 
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protect it from feral goats and pigs (Marie Bruegmann, personal communication 
1997). This species has been successfully propagated from seed. Over 1,800 
seeds are in storage and 4 piants are in cultivation at the National Tropical 
Botanical Garden (G. Ray, persone! communication 1997). No additional 
efforts for the Kauai [I Plant Cluster taxa can be found in the Overall 
Conservation Efforts section oi this plan. 


Needed Recovery Actions 
1) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 


available for outplanting. 


2) Remove alien plants inside completed enclosures. 

The Division of Forestry and Wildlife and the U.S. Fish and Wildlife 
Service intend to fence the only known population on the ridge between Waialae 
and Nawaimaka valley in 1998 to protect it from imminent destruction by feral 
ungulates. Once enclosed, this area should be surveyed and managed to reduce 
end molasses grass. 


3) Undertake research to determine level of natural recruitment from seed in 
Schiedea stellarioides. 

Enclosures will extend the life of adult plants, but if introduced snails and 
slugs are consuming seedlings, as in the case of Schiedea membranacea, the 
populations will decline even if protected from ungulates. 


4) Researc/ on pollinators. 

The current high selfing rate in this species may result from the recent loss 
of native pollinators. If inbreeding depression is high in Schiedea stellarioides, as 
it is for every other species of Schiedea that has been investigated (7 in total), then 
the high selfing rate will be detrimental to the long term persistence of this 











species. In conjunction with observations of pollinators, an investigation of levels — 
of inbreeding depression are necessary. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Pian for the Kauai Plant Cluster, beginning on page 138 of th Plan, are 
also appropriate for this species. 


Viola kauaiensis var. wahiawaensis Recovery Priority 6 
(on USFWS scale of 1-18 (USFWS 1983) - See Appendix G of the Recovery Plan 
for the Kauai Plant Cluster. 


Descnption and Taxonomy 
No line drawing is available for Viola kauaiensis var. wahiawaensis. 


Charles Noyes Forbes collected a specimen of Viola kauaiensis var. 
wahiawaensis on Kauai in 1909. In 1920, he describe“ the variety, naming it for 
Wahiawa Bog where it was first collected (USFWS 1996). 

Viola kauaiensis var. wahiawaensis, a member of the violet family 
(Violaceae), is a perennial herb with upward curving or weakly rising, hairless, 
lateral stems about 10 to 50 centimeters (4 to 20 inches) long. The kidney- to 
heart-shaped leaves are usually 2 to 5 centimeters (0.8 to 2 inches) long and 3.5 to 
6 centimeters (1.4 to 2.4 inches) wide, and widely spaced. The toothed leaf blades 
are unlobed or rerely three-lobed, hairless or covered with a few minute hairs, 
with a broadly wedge-shaped base. The solitary flowers are borne in the leaf 
axils. Two types of flowers are present. One is self-pollinating and does not 
open, while the other opens and requires cross-pollination. The flowers that open 
have hairless petals, which are white on the upper surface and purple or blue tc 
white on the lower surface. These petals are narnywly spatula-shaped, the upper 
petals measuring about 15 to 19 millimeters (0.6 to 0.7 inch) long, the lateral ones 
about 18 to 23 millimeters (0.7 to 0.9 inch) long, and the lower ones about 18 to 
23 raillimeters (0.7 to 1 inch) long. The non-opening flowers usually occur on 
short lateral stems. Their greenish petals are hairless, the upper ones being 
three-lobed and about | to 1.6 millimeters (0.04 to 0.06 inch) long. The fruit is a 
deeply lobed capsule 8 to 13 millimeters (0.3 to 0.5 inch) long. Two varieties of 
this species are recognized, both occurring on Kauai: var.tauaiensis and var. 





wahiawaensis. Variety wahiawaensis is distinguished by having broadly 
wedge-shaped leaf bases, whereas var kauaiensis has heart-shaped to truncate leaf 
bases. The species is distinguished from others of the genus by its nonwoody 
habit, widely spaced leaves, and by having two types of flowers: conspicuous, 
open flowers and smaller, unopened flowers (USFWS 1996). 


Life History 

Five plants were seen flowering by botanists from the National Tropical 
Botanical Garden while conducting a bog survey in December 1994 (Steve 
Periman, personal communication 1997). No additional life history information 
for this species is currently available. 


Habitat Descnption 
Viola kauaiensis var. wahiawaensis is found in open bog surrounded by 


low scrub of ohia, uluhe Diplopterygiwm pinnatum and ohia ha at about 640 
meters (2,100 feet) elevation and in wet shrubland dominated by uluhe ground 
cover, with scattered ohia and Syzygium sp., at about 865 meters (2,840 feet) 
elevation (USFWS 1996). 


Historic and Current Ranges and Population Status (Appendix K-20) 

Viola kauaiensis ver. wahiawaensis is known only from the Wahiawa 
Mountains of Kauai on privately owned land. This taxon is not known to have 
occurred beyond its current range. Fe.ver than 100 individuals are known to 
remain in Kanaele Swamp (often referred to as Wahiawa Bog), an open bog 
surrounded by low scrub of ohia, uluhe, and ohia ha at about 640 meters (2,100 
feet) elevation. Another eight plants, still in the same population, are on a nearby 
ridge between Mount Kapalaca and Mount Kahili in wet shrubland dominated by 
uluhe-Diplopterygium pinnatum ground cover, with scattered ohia and Syzygiiwn 
sp., at about 865 meters (2,840 feet) elevation (USFWS 1996). 


Reasons for Decline and Current Threats 

The primary threats to Viola kauaiensis var. wahiawaensis are a risk of 
extinction from naturally occurring events and from reduced reproductive vigor 
due to the small number of existing populatic . and individuals, habitat 
degradation through the rooting activities of tv..«. pigs, and competition with alien 














plants such as Jsncus planifolius and Pterolepis glomerata (USFWS 1996). 
Additionally, overcollecting is also considered a threat (K. Wood and S. Perlman, 
personal communication 1997). 


Conservation Measures 

No species-specific conservation efforts have been undertaken. General 
conservation efforts for the Kauai I] Plant Cluster taxa can be found in the Overall 
Conservation Efforts section of this plan. 


Needed Recovery Actions 
1) Maintenance of adequate genetic stock. 

In order to prevent this taxon from going extinct, propagation efforts and 
the maintenance of adequate genetic stock ex situ should be continued. 
Additional wild seeds should be collected periodically until the cryopreservation 
method of long-term storage is perfected. This will insure that viable seed stock is 
available for outplanting. 





2) Development of management plans to fence and control alien plant species. 

A long-range management plan to fence and control alien plant species in 
the Wahiawa Mountains of Kauai needs to be developed. Because this land is 
privately owned, a commitment should be developed for long-term stewardship 
and conservation of these areas. Active management should include fencing and 
methods of controlling the following alien plants: Juncus planifolius and 
Pterolepis glomerata. 


Additional recovery actions, as discussed in the Stepdown Narrative of the 
Recovery Plan for the Kauai Plant Cluster, beginning on page 138 of the Plan, are 
also appropriate for this species. 


6, Overall Recovery Strategy 

See page 23 of the Recovery Plan for the Kauai Plant Cluster (USFWS 
1995). To ultimately recover the listed plant taxa in Hawaii, habitat must be 
protected and managed for natural expansion of the current populations, as well as 
reintroduction of these taxa into portions of former range. Habitats believed to be 
important for the recovery of listed species in Hawaii will be published by the 
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U.S. Fish and Wildlife Service in the Recovery Pian for Multi-island Plants. 
Maps showing these habitat areas may be used by land owners and managers to 
identify priority areas for management and restoration and for wide-range 
planning purposes. 








L._ Objectives 
See page 131 of the Recovery Pian for the Kauai Plant Cluster for a 


general overview of the recovery objectives for these taxa and definitions of 
endangered and threatened species and populations. 

The interim objective is to stabilize all existing populations of the Kauai I] 
taxa. To be considered stable, cach taxon must be managed to contro! thrests 
(e.g., fenced) and be represented in an ex situ (such as a nursery or arboretum) 
collection. In addition, a minimum total of three populations of each taxon should 
be documented on Kauai. Each of these populations must be naturally 
reproducing and increasing in number, with a minimum of 25 nature individuals 
per population for long-lived perennials (Hibiscadelphus woodii, Hibiscus 
waimeae ssp. hannerae, Kokia kauaiensis, Labordia tinifolia var. wahiaweensis, 
Myrsine linearifolia, Pritchardia napaliensis, Pritchardia viscosa) end a 
minimum of 50 mature individuals per population for short-lived perennials 
(A!sinidendron lychnoides, Alsinidendron viscosum, Cyanea recta, Cyanea remyi, 
-\yrtandra cyaneoides, Delissea rivularis, Phyllostegia brmdsenii, Phyllostegia 
wuwrana, Schiedea helleri, Schiedea kauaiensis, Schiedea membranacea, 
Schiedea stellarioides, Viola kauaiensis var. wahiawaensis). 

For downlisting, a total of five to seven sopulations of each taxon should 
be documented on Kauai where they nu«’ ~ cur or occurred historically. Each of 
these populations must be naturally reproducing, stable or increasing in number, 
and secure from threats, with a minimum of 100 mature individuals per 
population for long-lived perennials and a minimum of 300 mature individuals pez 
population for short-lived perennials. Each population should persi«t at this level 
for a minimum of 5 consecutive years before downlisting is considered. 

For delisting, a total of 8 to 10 populations of each taxon should be 
documented on Kauai where they now occur or occurred historically. Each of 
these populations must be naturaily reproducing, stable or increasing in number, 
and secure from threats, with a minimum of 100 mature individuals per 
population for long-lived perennials and a minimum of 300 mature individuals per 
population for short-lived perennials. Each population should persist at this level 
for a minimum of 5 consecutive years. 








Because we have only limited knowledge of the life hisssry of each of 
these taxa with respect to specific requirements for their short-term and long-term 
survival, only tentative criteria for stabilizing, downlisting, and delisting are 
established here. These criteria were formulated based on recommendaticas by 
the Hawaii and Pacific Plants Recovery Coordinating Committee, as well as the 
International Union for Conser:..ion of Nature and Natural Resources’ (TUCN's) 
draft red list categories (Version 2.2) and the advice and recommendations of 
various biologists and knowledgeable individuals. 

Additional information is needed about each of the Kauai I] Plant Cluster 


species so that more meaningful recovery criteria can be quantified. 


See page 135 of the Recovery Plan for the Kauai Plant Chuster. 


3._Stepdewn Narrative 
The Stepdown Narrative beginning on page 138 of the Recovery Plan for 
the Kauai Plant Cluster is applicable to the Kauai I] Plant Cluster taxa. 
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IMPLEMENTATION SCHEDULE 


species in the Kauai [] Addendum were identified in the implementation schedule 
for the Recovery Plan for the Kauai Plant Cluster. Many of these taxa occur in the 
same general areas, they suffer from the same threats, and require the same 
recovery efforts. 

The Implementation Schedule that follows outlines actions and estimated 
cost for the recovery program for the Kauai Plant Cluster and the Kauai [] Cluster, 
as set forth in the recovery plan and this addendum. It is a guide for meeting the 
objectives discussed in Part I] of the Recovery Plan for the Kauai Plant Cluster. 
This schedule indicates task pnonty, task oumbers, task descriptions, duration of 
tasks, the agencyes responsible for commutting funds, and lastly, estimated costs. 
The agencies responsible for commutting funds we not, necessanly, the entibes 
that will actually carry out the tasks. When more than one agency is listed as the 
responsible party, an asterisa is used to identify the lead entity. 

The actions identified in the umplementanon schedule, when 
populations and increase the population sizes and numbers. Monetary needs for 
all parties involved are identified to reach this pout, whenever feasible. 

Pnornties in Column | of the following implementation schedule are 


assigned as follows. 

Priority | - An acton that must be taken to prevent extinction or to 

Priority 2 - An action that must be taken to prevent a significant 
decline in species population or habitat quality, or some 
other significant negative impact short of extinchon. 

Priority 3 - All other actions necessary to provide fur full recovery of 


the species. 








Key w Acronyms Used = aplementstice Schedule 


Various Botanical Gesdens (e.g National Tropical Botanical 
Garden, Lyon Asboretam, Waisses Botanical Garden, ott.) 


Benlogscal Resowces Divusoe - USGS 

Ouce started, these schons will comtmue Grough recovery 
The City & County of Honobals 

Department of Land and Natural Resowces, Hewen (mciedee 
Division of Forestry and Wildlife (DOF AW) and Division of 
Suste Parks (DOSP}) 


US Fish & Wikdlife Service, Ecological Services, Honobsia, 
Hawen 


State of Hawaii, Dept. of Agriculture 
Hewanee Homme | ands 

Kauai County Fire Dept 

Mani County Fire Dept 
Napomal Part Service 





Vanous private landowners 
To be desermamed at « later Gute 


The Nature Comservancy of Hewes 


US. Dept. of Agriculture, Wildlife Services 
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RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER ae 
PRIORITY TASK TASK TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000°S) 
NUMBER | NUMBER ra — seed A. & FY 1998 the F [Pe 08] PY ae a PY 
Protect habitat: { | | i ae 
1 11 and map all extant wild $ . 385.1 az | $0] 77} 70H 
poate ES 77 10] 10} 1o]_is4]_ is4) Ss 
— +) 7) : 

1 112 ‘Senses 3 * DLNR! 23.1 $ 2. 2. 2. 
ES| 4 1} i} 1 os]; os} of 

1 113 long-term protection 2 = 38.4] 125] 125 6. 6.7 

re DLNR/ 30.1] 9.75] 9.75 $3 $3] 

NPS] 0.78] 0.25] 0.25 0.14] 0.14) 

C&aCH] 0.78} 025] 025 0.14] 6.14) 

TNCH] 0.78] 025] 0.25 0.14] 0.14) 

OTHER] 5.46] 1.75] 1.75 098] 098) 

I 121 management pians 5 *DLNR/ 192.5] 2s 2s] 2s] 
protected areas Es| 77] 1 10] io] | =sis@ 
TNCH] 38.5] s} s] r) EE 
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PRIORITY TASK TASK TASK RESPONSIBLE | TOTAL _ COST ESTIMATES ($1,000'S) _ 
NUMBER en | DESCRIPTION — ~~" PARTY onan [Pv isse teen FL [Pree PY aesa] FY 200s] PY 2009 
1 1221 fencing 2 ° 77 2s} —s 2s} 13.5] 13.5] 
a 15.4] s] 5} 27] 27) 
TNCH} 6} 2] sa i} | 
NPS} 3] i} i} os} os} 
1 1222 and maintain c : . 1 1 1 231 23 
ES} 2,599} | _1s0o]_ iso} sso} 23] _ 
| 75] 75] 75) «sl Ot 
1 1223 ungulates from fenced 10 
Es] 231} is} =A 1s} 24 
NPS} 30} 2] 2} 2] 
" 1224 for ungulates in c ° 256.3 
areas i; ES} 256.5] I | 10} 10} 
i NPS| 13.5] | | os] os} 
1 123 exsenual alien c . 2,043. i 199 10 
control ES} — 1,813.2) | 100) 100] 100) 153.7] 153. 
BRD] 230.5} a ar ae 
NPS} 91.1} } s] s] | 7 9H 
= ao) 2 ST) aT) aT Ty) | 













































































TASK TASK TASK RESPONSIBLE | TOTAL COST ESTIMATES ($1,000) 
— ae — — ia oo FY 1999 FY [Fv 2001] FY 2002] FY 2003] FY 
124 necessary fire c * 700.9} 2s} 6s} 6s} 778) 982] — 
700.9 2s] 65]_—S 6S] = 78] 9a] 
KCFD} 87.8) 2s] 10s] 105] 105] 105) 10.9 
MCFD] 70.1} 2s] $7 = $7) 7] 686 84 
TNCH] s]_ 82] — 82] tos] ~—stae] tad 
1251 rodents 10.5] 105 
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RECOVERY TASK IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER 
PRIORITY TASK TASK TASK RESPONSIBLE TOTAL COST ESTIMATES ($1,000'S) 
NUMBER NUMBER DESCRIPTION “—- PARTY A. 5 FY 1998] Fy 1909 ry FY 2001] Fy 2002] Fy 2003 Fy 
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RECOVERY TASK: IMPLEMENTATION SCHEDUALE FOR THE KAUAI PLANT CLUSTER | 
PRIORITY TASK TASK TASK = TOTAL COST ESTIMATES ($1,000°S) 
NUMBER | NUMBER DESCRIPTION “—_ | A. 4 Fy 198] Fy 1 Ll Fy 2001] Fy 2002] Fy 2003] Fy 
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APPENDIX 
LINE DRAWINGS OF 


No line drawings were available for the following sp: cies: 
































Line drawing of Alsinidendron lychnoides from Wegner 6 al. (1990). 
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Line drawing of Hibiscadelphus woodii from Lorence and Wagner (1995). 
































Line drawing of Aéyrsine linearifolia from Hosaka (1940). 



























































Line drawing of Pritchardia napaliensis from St. John (1981). 
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Line drawing of Schiedea membranacea from Wagner ef al. (1990). 
ss 








Historical distributions are estimates based on the best available information. For 
some species historical information is the same as current distribution. 














































































































Current range of Cyanes remy (haha) on Kauai. 





























































Current range and historical occurrences of Delissea rivudaris (cha) on Kauai. 
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Current 
range and historical 
occurrences 
Of Hibisces waimeas sap. hanneras (koki o keckso) 
on Kenai. 
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Current range and historical occurrences of Labordia tinffolia var. wakiawasnsts on Kauai. 
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Current range of Prischardia napaliensis (loulu) on Kauai. 
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Current range of Prischardia viscosa (loulu) on Kauai. 
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Current range and historical occurrences of Schiedes helleri (NCN) on Kauai. 7 
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Current range of Schiedea membranacea (NCN) on Kauai. 












































































Viola . 
Current range 
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Alsinidendron lychnoides, Alsinidendron viscosum, Cyanea recta, Cyanea remyi, 
Cyrtandra cyaneoides, Delissea rivularis, Hibiscadelphus woodii, Hibiscus 
waimeae sap. hannerae, Kokia kauaiensis, Myrsine linearifolia, Phyllostegia 
koudsenti, Phyllostegia wawrana, Pritchardia napaliensis, Pritchardia viscosa, 
Schiedea helleri, Schiedea kauaiensis, Schiedea membranacea, Schiedea 
stellarioides. 


Private Landowners 
Cyanea recta, Cyanea remyi, Cyrtandra cyaneoides, Hibiscus waimeae ssp. 


hannerae, Myrsine linearifolia, Labordia tinifolia ver. wahiawaensis, Schiedea 
membranacea, Viola kauaiensis var. wahiawaensis. 
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The U.S. Fish and Wildlife Service received comments on the Draft Kauai 
II: Addendum to the Recovery Pian for the Kauai Plant Cluster from the Division 
of Forestry and Wildlife, the Hawaii Department of Agriculture, the Hawaii Land 
Use Commission, the Hawaii Department of Transportation, the Office of 
Hawaiian Affairs, the National Tropical Botanical Garden, the Institute for Policy 
Research at Northwestern University, the University of California at Irvine, the 
U.S. Department of the Air Force, and the U.S. Marine Corps. Most of these 
comments provided additional information on numbers of individuals or 
populations, distribution of certain taxa, changes to cost estimates for tasks in the 
Implementation Schedule, and editorial changes. These comments have been 
incorporated into the final plan. Additional comments are addressed specifically 
below. The following peer reviewers provided comments on the plan: Marie 
Bruegmann, Carolyn Corn, Steve Periman, Ken Wood, and Steve Weller. 


Comment |: Insects, such as the two-spotted leafhopper (Sophonia 
rufofascia), which has received much press on its negative impact on both native 
and alien plant species in Hawaii since its introduction in 1987, should be 
included as possible reasons for the decline of some of the plants included in this 


Recovery Plan. 


Service Response: The direct impacts of alien insects, when observed and 
documented, have been included in the discussion associated with each plant 
species. Because there may be additional impacts from alien insects on these 
plants, further research and control of alien insects have been included in the 
Stepdown Outline and Narrative (see U.S. Fish and Wildlife Service. 1995. 
Recovery Plan for the Kauai Plant Ciuster. U.S. Fish and Wildlife Service, 
Portland, OR. 270 pp.) and in the Recovery Task Implementation Schedule for 
Kauai and Kauai [I Plant Clusters (Task 1253). 
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Comment 2: Soil and environmental stresses also contribute to high 


mortality among young plants in plant propagation programs and the Recovery 
Plan should include research on these issues. 


Service Reaponss: Further research on soils and environmental stresses is 
addressed in the Stepdown Outline and Narrative (see U.S. Fish and Wildlife 
Service. 1995. Recovery Plan for the Kauai Plant Cluster. U.S. Fish and Wildlife 


Service, Portland, OR. 270 pp.) and in the Recovery Task Implementation 
Schedule for Kauai and Kauai II Plant Clusters (Tasks 23, 24, and 33). 


Comment 3: Some “ecosystem weeds” are not mentioned in any of the 19 
species threat accounts. It is unclear, when given limited personnel, time, and 
monies, which alien plant species are highest priority for control and/or 
eradication. 


Service Response: There is a need for further research on which alien plant 
species pose the greatest threats for each taxon in this Addendum and further 
research on alien plant control, alien plant mapping, and degree of threat is 
outlined in the Stepdown Outline and Narrative (see U.S. Fish and Wildlife 
Service. 1995. Recovery Plan for the Kauai Plant Cluster. U.S. Fish and Wildlife 
Service, Portland, OR. 270 pp.) and in the Recovery Task Implementation 
Schedule for Kauai and Kauai I] Plant Clusters (Task 121,123,1211,32,1210,37, 


and 38). 


Comment 4: The difference in costs between recovery plans for different 
islands is high. Is there some formula used to derive these figures? 


Service Response: Costs given in Implementation Schedules are rough 
estimates. In many cases costs are related to accessibility of the plants or suitable 
habitat for outplanting. It may be possible to combine tasks for a number of 
species that occur in the same area, for example, thus minimizing overall costs. 
Additionally, many of the Recovery plans for endangered and threatened 
Hawaiian plants outline the need for research on the control of alien plants and 
insects. This research may be carried out simultaneously for a number of these 


plants. 
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Comment.5: Which species would be affected if rodenticide were serial 
dispersed? 3 


Service Responac: Research to determine the effects of serially dispersed 
rodenticide is addressed in the Stepdown Outline and Narrative (see U.S. Fish and 


Wildlife Service. 1995. Recovery Plan for the Kauai Plant Cluster. U.S. Fish and 
Wildlife Service, Portland, OR. 270 pp.) and in the Recovery Task 
Implementation Schedule for Kauai and Kauai II Plant Clusters (Task 1251). 
Table 3 of this addendum lists the plants most affected by rodents. 


Comment 6: Almost all of the taxa have a statement that “No life history 
information ... is currently available.” This information is needed to ascertain 
additional threats, propagation and outplanting techniques, and best management 
techniques. Research on these species should be given emphasis. More flowering 
and fruiting phenology information could be given by reviewing herbarium sheets. 


Service Response: Herbarium specimens were examined in the preparation 
of this plan. However, phenological data from specimens does not reflect typical 
flowering and fruiting times since collectors often collect from any flowering or 
fruiting individual whether or not the majority of the population is flowering. 
Available phenological information was incorporated into this recovery plan. 


Comment 7: A table showing the threats should be included in the plan. 


Service Response: Threats to each of the plants is summarized in Table 3 
and in the individual species accounts. 


Comment 8: A table summarizing the alien plants and associated plants for 
the individual plants would be helpful. 


Service Response: This information is provided in Table 1. The Fish and 
Wildlife Service has identified the appropriate habitat type(s) for each of the 20 
taxa in this addendum because we believe that this would be a more useful aid in 
their management. Also included in Table | is a list of associated plants that may 
be appropriate for restoration efforts in these habitat types. The Fish and Wildlife 
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Service hopes th by identifying both the alien invasive plants and native plants 
for specific habitat types, management can be accomplished on an ecosystem 
scale rather than on a species-by-epecies approach. 























